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(54) Compounds and methods for the identif ication and/or validation of a target 



(57) The present invention is related to a compound, 
preferably 1 4 to 30 nucleobases, preferably 17 to 23 nu- 
deobases and more preferably 1 7 to 21 nucleobases in 
length, targeted to a nucleic acid whereby the nucleic 
acid is heterogeneous nuclear RNA (hnRNA). The 
present invention is also related to a methodforthe iden- 
tWcatton and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applyingto an expression system afunctional ol- 
igonucleotide wherein the functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor. 
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Description 



10 



llucidation otthemolecularmechanl^ un^^S %^^[l^^ll^roo\^u^e, which is herein relerredto 
ecules andthe evaluatioii of said target molKsutes. ,J cases such drug carwlidales are 

also as target, is available, drug candidates ^"^^^'"^^^^^-^J^as. Also the use of combinatorial 
Members of a compound library v^'^^-^V ^"^^1^^^^^^^ Jc^nd libraries. Although 

; Ueriments. however, show e-^^ryonic iethalrty or no ob^^^^ genetic back- 

addition, knockouts provide only limited infomiatoon due to the complex 

ground arising from their generation. ^ diagnostic martcers Is the comparislon of gene 

P0041 Another common aPP™achfor .dentrtymg dmg ta^^^^^ ^q^i^^ ^^^^^ 

expression in nom^al ve.sus tumor cells. Howev«^ tumor celte J« 9f^^ J^,^^, indirect and the result of 
. ch'anges In their ^--^'P^-^'!" ^^^^^^^^ -Jor proporiton of dHferentlaliy ex- 

chromosomal instability, and therefore "^^l^^^^^^.. causativeiv linked to the disease. 

datton of argets which functionally '^''T;"^^,;,^ «. to pK«i* a method fo, IdentKylng' 
regulated or influenced by tumor suppressors^ ,^„„und oreferabW 14 to 30 nucleobases. preferably 1 7 to 23 
30 is heterogeneous nuclear RNA(hnRNA). .^„.,^«„ft.,nd oreferablv 14 to 30 nucleobases, preferably 17 to 

« JS?,„ ,„a„o.M»«d=mb.d^eht-^aspe*.he^o«,C^n«^c«np*»-l«s.one™««l 

Pl^rtl^'JrS^ prate,™. " ue^^ » P^""" 

rothioate linkage. «w^f.,„..ti«npi oiioonucleotide comprises at least one modified sugar moiety. 

ss „ represents 2'-Ome»i>l*M»«*«»l^»' 

N riresents phoephorollilomJlnted *oicynl»niid«>^ 

sutKcript p tepcesents phosphodiester Unkage. ana 
subscript s represents phosphorothloate linlcage. 
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subscript X represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

[0021] in a thin) aspal Ihe problem is solved by a oonposBoti composing a compound accoriing to the present 

SfJLIl^^XrZ c«np*,ng cojacing said cel. or «s«« p«.«ab., In -th a compo,«. 
acconlngtothepiesentlnventionsolhattheexpressionotthegeneisinWbited. .Mi.„rioe hern- 

ia Inapjeiiedembodlmertlhemanmalls8electodlromthegioopcompnsln9mlca.ials.guineap«s,l.am- 

S,'T?£h1^'Coblemlss.*«db, = us.o,mese,uence..an,ntmn.^ 
Cand^teB^ one exon (or the design oUcompoi«dta,getlng said ge^^ 

the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is specttic 
for PTEN hnRMA,. 

[0026] in a seventh aspect the problem is solved by a method for the Identification and/or validation of a target 
comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide Is specific 

for PTEN mRNA. 

[0027] in an embodiment of the sixth and the seventh aspect of the present invention the target is part of the P13K/ 

S"tn a?urr^mbodiment of the sixth and the seventh aspect of the present invention the target is part (J a 
'^way rtehTselectedfromthe group comprising the AW related pathway.the EGF-related autocnne loop and the 

S ' l-nler embodiment of the sbcth and the sevemh aspect of the present --^-^^^^^^^^ 

!he pathogenetic mechanism of a disease or condition selected from the group cornpnsing glioblastoma, prostate 

cancer, breast cancer..lung cancer, liver cancer, colon cancer. ,^_et is involved 

[00301 in a preferred embodiment of the sixth and the seventh aspect of ttie present invention tiie target « "voivea 

n^bL'arprocessselectedfromti^eg^^^^ 

nailing, metastasis, anoikfe. cell attachment and processes signalling through modulation P'SK ^J^^JJ^ 

100311 in a further embodiment of ti.e sixth and the seventh aspect of the present '"^^^^t^^^.^^^'l^^ 

SSd Si.m the group comprising transcription factors, motility factors, cell cycle factors, cell cycle inhibrtors. en- 

suppressor and wherein the tumor suppressor is selected from the group composing landscapers. gatekeepers and 
[^I'Tnanevenmorepreferredembodlmert of thesWhandtheseventh aspect of the pre^^ 

'"'''^Zn'^'ti^ Xs.on pattern of the expression system upon application of the functional oligonudeotide 
With the exoression oattem of the expression system under control conditions. 

V^l rnSher eSiment of L sixth aVd the seventh aspec. of the present invention ajurther expres^^^^^ 
King agent is applied to the expression system. ti)e expression pattern of tije express^" ^stem ,s detected and 
the exoression pattern is compared to the expression pattern generated upon steps a) and/or b)^ 
[S^T InajS tSoLen^ 

larrr'zrer^^^^^^^ 

agent is modifying ttie expression of a second target, preferably a target as described in ^^^^^^^ ,3 

[0037] In a preferred embodiment of the sixth and ttie seventh aspect of the present invention the second target b 

SS"' Of the Sixth and the seventh aspect of the present invention the target is the molecular 

target of PTEN. preferably of PTEN acting as a tumor suppressor. 
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Cget d a Z« sup^«»or related pa»««y comprising »,a tollowmg s,ap. 

to hnRNA of a tumor s,w»«aor, preleral>ly»»no.«odir9l«.ttl,araol. 
™«n ,„.*«hasp«t.»pr.b."iss.Wedbyamamod.or*ei*r«J.t^nan*or.^id«^ 
S^V^rof.Lor»ip«»». related pathway comphsi^ 

.,.ppM.«,.»axpra.aio„a,«ema.u„«^«.*o™c,.o.ld.«.»»ln«»«.n«.o™.o«»»-leo«del.^ 

lor an mRNA encoding the tumor suppresMt. , ^ ,^1, ,„ «,e paiho- 

met^asis. anoikis, cell attachment, processes involving activation of PBK can 

bs'ra"p=:i:usr.rrdfflr^ 

" "tUng «>e exproae^on pattern - ^ exp-aas,™ sy«»";^^ - «>« -"-"""^ '^'^ 
» wUhthaexpreaslon pattern oltheexpreaaion 23"iZ"i^1Son a furtlw expression mod*f^ 

30 agent is a functional Oligonucleotide. Mh.oinhth and ninth asoect of the present invention the expression 

is.re=^r--=-^^^^ 

««. aspect the p™bl«n undeHyin, th. pre.-, mention was so^ad W an antiaenae o»gonucl««de 
35 selected from the group comprising 
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B ugaacugCsTssAssCsCssCsTssCssTsSggauuug B (SEQ ID No. 1) 
B uggacaaCssAjsAssGssTsSGssTssCsAsaaacccu B (SEQ ID No. 2) 
B ggaaaccTssCsTssCssTssTssAsSGsSCsScaacugc B (SEQ ID No. 3) 
B uguugcaGssAssAssGssGssTssTssCsSAsuuccugu B (SEQ ID No. 4) 
B cuuccgaG^AssGssGssAssGaAssGssAssacugagc B (SEQ ID No. 5) 
B ccacaaaC«T»GssAssGssG,sAs,TssTssgcaaguu B (SEQ ID No. 6) 
B ucugacaCssAssAssTssGssTssCssCssTssauugccaB (SEQ ID No. 7) 
B aaggaggAssGssAssGssAssGssAssTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCssCssCssAssGssCssTssTssTssacagugaB (SEQIDNo. 9) 
B cuggaucA^sGssAssGssTssCssAssGssTssgguguca B (SEQ ID No. 10) 
B ucuccuuTssTssGssTssTssTssCssT^GssCuaacga B (SEQ ID No. 1 1) 



B ugaacugCssT^sAssGssCssCsSTssCssTsSggauuug B (SEQ ID No. 12) 
B ugcugauCssTssTssCssAssT,sCssAssA,saagguuc B (SEQ ID No. 13) 
B acuuugaTssGsSTsSCssAssQsCMssCsSacacaggB (SEQ ID No. 14) 
B uggguccTsSGsSAssGssTsSTssasGssAsSggaguagB (SEQ IDNo. 15) 
B cuucaccTssTssTssAssGssCsTssGssGsScagacca B (SEQ ID No. 16) 
B ugccacuGssGssTssQsTssGssTssAssAsSUCcaggt B (SEQ ID No. 17) 
B ucucuggTssQsCssTssTssAAssCssTssTsSCcccaua B (SEQ ID No. 18) 
B ucgucuuCsSAssCssT,sTsSA,sG,sC,sC,sauugguc B (SEQ ID No. 19) 
B gucuuucTsSGsSCsSAjsGssGsSAsSAsSAsSUCccaua B (SEQ ID No. 20) 

Whereby B stands for inverted abasic. positions 1 through 7 and positions 17 through 23 are 2'-0-rnethylated ribonu^ 
^eot^s an^ pChodiester -link^. positions B through 17 are phosphorothioate iinlced. positions 8 through 16 
are desoxynucleotides, position 1 7 Is a ribonudeotlde; 

B &u,c,cuuuC,C.CsA,GATsT.T.acagsUsg.a B (SEQ ID No. 21) 

Whereby B stands tor inverted abasic. positions 1 thn>ugh 7 are 2--(>methylated 'J'^^f ^^^''^^^^^^^^^ 

16 are desoxynucleotides. positions 17 through 23 are 2'-0-methylated ribonucleotides, positions ^ *;o"3h 4 are 

iL:^hSr.inked. positions 4through 8 arephosph^^^^^^ 

ate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 are phospnoiotmoaie 
linked and 
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^,r. -o fQvn in TJo 50 also referred to herein as 

B agaccaCAAACTGAGgauugc B (SEQ ID No 5U. aiso 

huPTEN:1686L21). 

n /cpo TD No 51. also rcfeired to herein as 
B agacgaCTAACTCAGcauugc B (SEQ ID NO 3i. 

huPTEN:1686L21 4MM), . 

B cccauuCCAGCTTTAcguEa B (SEQ K) No 52. ,Uo «f«r«l » h«m ~ 

huPTEN:1420L21). ^ . 

o /ccn in •No 53 also referred to herein as 
B ccguuuGCACCTTTAgaguga B (SEQ ID No 5J, aiso 

huPTEN:1420Ul 4MM). 

B .,s»sCAAAOTCCT.»gcaB B (SEQ ID No 54. ..so ^fcted .. he«m as huPTEN ,n««.). 
B c.g..uTOGGCTGTA»uuggu B (SEQ ID No 55. also rcf««d «. h«m » huPTEN mUo„). 

Loin preferauywd generation aoteora^^ 

closed herein. ^^nt invention is solved by a method for the generation 

the following steps: 

a,p™«.n,an.«.uno«on...gonoc..o.*spec^.o..^e.nRNA,o^.e^Ao.a,^o,s.ppresaor,^ 
eraWy PTEN, 

b) modifying the initial furwtional oligonucleotide, and 
system. 

^, ,napre.o,^e,*o*ne«o..o™e,«.aap^^^^^ 

any d me mwmlva antlaenae ""S"""''"''*' . ^„„ ^. „™o„ imentKjn b aoHwd by a malhod lor the soreerorfl 
^1 lna.h««>tl,asp««.h=^-^^^ 

. prov^^ an egression ^ to ■ <7*"-JS:f„SS:Sr=^^^ 

rsr^^rrrrrrr-ts^p-r,.^ 

PTEN. 

• '^=trrtf.S^'iedtha,m.va.«s.ea.ur^o..Ke»r*.«n»"«-^ 
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thirteenth aspect of the present invention. 
10054, T.e present .vent.n Is based on the -^P^^ ^"^^^^^^^ 

prefe4bV by a specie interaction such as by ^^yj"f^^7;jy^^^^^^ exon part, the 

OinRN A) Jt is Within the scope of the present .nven^on^^^^^ 

Uichir^eractionmaybebasedonh^^^^^^^^^ 

or reversed Hoogsteen hydrogen bonding between f^*®""^'^^^^ art Rather the degree of complementanty 

cornplernentarlty is not necessarily 100% as known tott^e^^^^^^^^ 

musLsuchastoallowunderthepartteularcondrt.or^^^^^^ 

and the target nucleic acid. Spe'^*'!"^'' J^^^^^^^ such as e. g.. to cause a loss of 

target nucleic add this interferes with the normal J^"***"^^^^^ to avoid non-specific binding of the 

utiSy. on the other hand a sufficient degree of "'^^"^^^'^^ Tn Specific binding is desired, i. e. under 

TT^^Undrflntti'^S^ 

[00561 Nascent RNA and mRNA "^^'^^^'^^^^^Tn^^^^^^ are transported into the cytoplasm. 

From the time nascent transcripts first emerge ^^^f P^'fa^^^^^ „ i^rowing euicaryotlc cells as hlstones. 

they are associated with an abundant set of ""'^'^^^^ P'"!^ heterogeneous ribonucleoprotein 

These proteins were first characterized as be.ng ^^^'i LnTJ^^^ to mRNA precur- 

-r:zrrnr^^^^^^ 

Zipursky, Matsudaira, and Darnell; Molecular Cell BiologyJ 99^^^ i^^^^^^^^ „ part(s) 

^sn It is also within the present invention ^^^J^^f^ ^ tc nowledged that factually any hnRNA or 

Lreof. of a nucleic acid molecule whfch .s preferabV a f "^J^^^^^ Tea^ as disclosed herein. As will 

gene may thus be targeted by the inventive .^T;""* ^Tll^^^^^^^ using a functional oligonucleotide 
Seoutlinedlnthefollowlngtargetlng of nuclei ^ctes^^^^^^^^ 

or a functional polynucleotide such as an "^^.^ ^.^e '^^^^^^^^^ means any antisense ollgo- 

, in the art. As used herein the temi funchonal is known the compound according 

nucleotide, any ribozyme and any RNAu B^.c^hr. n« ^ target 

, ;«rr^p— 

kn antteense oligonucleotide or a ^^'^^^^ f^^^^^^ oligonucleotides, the present Inven- 

[00591 Using hnRNA and more preferably .ntron RNA ^^^1°^^ ^^ ^^r^A has not been taken Into con- 
tors clearly depart from the approach pursued sofa m the «f;.^f/^3^7^^^^^ 
slderation'LaWibletargetforfunctionalollgon^^^^^^ 

5 since intron RNA Is non-coding It is f "^^^''yj"^^^^^;""^^^^ ollgonucleotlde(s). of which atleast 

of thistheflnding of the presert Inventors was very su^ns^^ 

some trigger RNAseH activity, on intron ^^J"^"^^"'*^^^^^^^^ about 14 to 30 nucleobases. al- 

[0060] It is within the present invention that the '^^^^^^^T^.Z^^or shorter. A shorter compound, i. e. 
Lugh. in principle, the nucleic acid ^J^To ex^^^^^^ However. If not only a single 

,0 comprfeing less than 8 nucleobases. « '^^^^^T"^^^^^^^^ 

but several nucleic acid molecules, more particularly the mtro^^^^^ 

having less than 14 nucleobases may be ^^''j^^^^'^T^^l^^^ nucleobases is most preferred. 
Ceobases. A length of 17 to 23 is -re p^^rj d ^^^^ ^omSnd ^^^^^^^^^ -"orethan 30 nucleobases. This may 

specific interaction virith other compounds. 
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r00621 Irrespective of the particular use of the compound according to the present invention said compound may be 
fS m2d such as by incorporating a label. Typical labeBng may be conjugation of an enzyme to the corripound 
aSo «3iotoeling of the compound. Other labeling techniques such as non-radiolabeling are also known to the one 
rthet and. for example, described in Ausubel et al. (Ausubel. F. M. et al. (eds)(1 988). C^^^rrent protocols .n 
molecular biology New York. Published by Greene Pub. Associates and Wlley-lntereclence : J. Wiley). 
IttetS^^^tLthsp^^ 

oligonucleotide according to the second and third antteense oligonucleotide generation as 
SBasically.theuseof nucleic acids sue* aspoVnudeotldestortheconsm^^ 

KlnS S as well as their use for therapeutic and non-therapeutic purposes. For illustration P"rpos^ "ot 
Tor nmlg purposes it is referred to the f oilowlng publications in relation to the use of ant^ense <^90^^^^ 
disdosureSIk:hisincorporatedhere1nbyreference(Gena8ense(Gem^ 

2001 Apr:2(4):574-80; N KC. Wallis AE. Lee CH. De IWenezes DL. Sartor J. Dragov^ka WH. May^^lJ^ .^ffe^/^' 
2 modSati n with G3139 antisense o|-«onucleotide on human breast cancer cells -^^'"f P^f^J^^^^^ 
protein expression. Breast Cancer Res Treat 2000 O0l:63(3):199-212; Schlagbauer-Wad H. ^^^^^'^"^^'^^ 
E Waltering S Moll I. Wolff K. Pehamberger H, Jansen B.. Bcl-2 antisense oligonucleotides (G3139) inhibrt Merke 
L.rSma gZ; in SCID mice. J ,^st Derme^ 2000 Apn114(4):725-30 Cotter FE^^^^^^^^^^^^ 
hematologic m^ignancies. Sem/n Herrmtol. 1999 Ocl;36(4 SuppI 6):9-14: Tamm I. Dorken B. Hartmann G.. Antisense 
theC in onco^^^^^ new kope for an old idea?. Lancet 2001 Aug 11 ;35B(9280):489-97; Yuen AR. Halsey J. Fisher 
GrH^lundT Gea™ RS KwohTJ. Dorr A. SikteBI.. ^ 

l^ph1;Sf^S^^ in patients with cancer. C«n Cancer Re. ^^^^^^-f^^y-^^^^^ ^TsG 

Holmlund JT. Kraynak M. Richards D. Bruce J. Ognoskie N. Kwoh TJ. Geary R. J^" "^f^^^"^^^^^^ 

PhaselevaluationoflSIS3521.an antisense oligodeoxynucleotidetopro^ein kinase C-^^^^^^^^^^ 

cancer J ain OncoL 1999 Nov;17(11):35BB-95; McKay RA, Miraglia U. Cummins LL. Owens SR, Sasmor H. Dean 

NM Cha^erization of a potent and specific class of antisense oligonucleotide inhibitor othumaj, protein kinase C- 

alpha expression. je/ofC/,e/n. 1999 Jan 15;274{3)-.1715-22; Dennis JU. Dean NM. Bennett OF. 

Welch DR.. Hum;n melanoma metastasis is inhibited following ex vivo treatment wrth an ^^-f ^g'* 

orotein kinase C-alpha Cancer Lett. 1998 Jun 5;12B(1):65-70; Dean N. McKay R. Miraglia L. Howard R. Cooper S. 

J 4^^^^^^^^ U Zie. R. Geiger T. Muller M. Fabbro D.. Inhibition of growth of ^-^^ 

in nude mi^e by an antisense of ollgonucleotkie inhibitor of protein kinase C-alpha expression, <=^^'J^^^^^fJ^l 
1-56(15):3499 507; Dean NM. McKay R.. Inhibrtion of protein kinase C-alpha expression .n rn.^ after sy^m^^ 

Snofphosphorothioateantisenseoligodeoxynucleotides.ProcNatf>*cac/SdySA1994Nov22:^ 

oSbJ Functional oligonucleotides as disclosed and used according to the present invention may also be nbo^es^ 
SbozUes. their design and general use are known to the one skilled in the art and descnbed. e Q-. JteJ^* 

Jm^bt MecBdne Vbl 11: Therapeutic AppBcations of Ribozymes. edited by Kevin J. Scanlon. copyjht Humana 

J^^^^^wXjeU. 1998; more partic^^^^ 

J^^ivTZ Ribozyme by Eric M. Poeschla. Mang Yu. MarkC. Leavitt. and Flossie Wong-Staa Hajmnerhead 
%^me^M^ed ClZage IfHepatits B Vin^s RNA by Fritz von Weizsacker. Hubert E. Blum, and Jack R Wands; 

Kl^r.^!^et-.Antl<Zrt.B.2Rii>o^^^^ 

med\^m-S^Ribozyrne-Mediated Inhibition of Cell Proliferation: A Mode^ 

^Sfc^fftozymebyThaleTjarvis. Dennis Macejak. and Larrz Couture; and Ribozyn^edlated Domregulat,on of 

Gene Expression in Transgenic Mice by Shimon Efrat. 

[0066] Functional oligonucleotk.es as disctosed and used according to the P'^^;^ "^^"^^^^^Jl^"^^ 
RNAI. Its design and general use are known to the one skBled in the art and described, e.g.. in WO 00/44895 und WO 

liS^n ^T^e basic stnicture of the functional oligonucleotides and compounds according to the P^^J^^^I^^jf 
more particulariy the antisense ollgonucleotide(s) as used in connection with the '"f "^^^'^^"^'"S ^^^^^^^^ 
invention are. among others, described in US patent US 5,849,902 (Arrow. A. et al.) issued on Decemb^ 1 5. ^8 
andUSpalentUS5.989,912(Arrow.A.etal.)issued on November23.1999. These antisenseoligonucl^^^^ 

h^ndise to and inhibit tke function of nucleic acid such as an RNA. typteally a messenger RNA. by act-v^^O R^^^^^^ 
K RNase H is activated by both phosphodiester and P^'-P'^-thioate-linked DNA^However p^^^^^^^^ 
DNA is rapidly degraded by cellular nucleases and. with the exception of the P';°«P'^~J'° o^^r w^s 

resistant, non-na^rally occurring DNA derivatWes do not activate RNase H when hybndised to RNA. In other words, 
antisense polynucleotides are effective onV in a DNA^NA hybrid complex. i„„«tion 
[006B] Chimeric antisense oligonucleotides whteh may be used in the methods according to the P^se"^^^^^"^'^" 
i short stretch of phosphomthteate DNA (3 to 9 bases). A minimum of 3 DNA bases is required ^or a^^^a^^^^^^^ 

te^terial RNase H and a minimum of 5 bases is required for mammalian RNase H act.vat.on. In '^^^'^^^''^^^ 
nucleotWesthere isacentralregionthatfonnsasubstrate for RNaseHthat is flanked by hybr.d.sing"am.scompnsed 
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triester nucleotide. j u • +w« c tarmina! nucleoside is attached to an RNase 

Un and having between 6 and 10 con^uous ""^^i^^^J^^ 

•i'sviinked modified nucleotides and a non-nucleotide chemical blocking group. 

deoxyribonucleotide.Fromthefirstgroupofseven2-0-methylribon^^^^^^ P y hosphodiester 

Whereas the subsequent1ou^2^0-me^y.^^^^^^^^^ 

linkage between the last. ^^'^^^^ are phosphorothioate linked. A 

stretch consisting of nine 2'-deoxynbonucleotides. All of the 2 aeoxyno g'-deoxynucleotide. and the first 

phosphorothioate linkage is also present between the las . e. ^^^^^^^^.^ -ten™^^^^^^ 

""l??f- ho described bv reference to the following schematic structure: 



> the r-deoxynudeotide comprising stretd, OCCUR m a P'»^P;^°'''^' J^i^;' " The lart 

0^«:!:S:^cS!™vS:S>^o^o*»».e.n►age.T^s««,..«.o»a..en^-^^ 
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are phosphod^e, A. 3.-,e™,n=, end..U.=«»n<.s»«ch«.f™Bs»sn 2.-o™m,.hb<»,uCeo«* an- 

Other inverted abasic is attached. ^ ^ ^ ^ tu^ f^llr^win^ c;chematic structure: (GeneBlocs rep- 

deoKyribonudeoUdes (A. G. T. C); x represerts an Weger from 5 to 7; y represents aa integer tro 

represents an integer from 5 to 7. ^ tnrtononriPhtlv from each other although it Is 

100791 It is to be noted that the integers x. y and z may be basic designs or 

(np)6-<^P. cap-(np)7(N3)7(np)6-cap. '^^P'^'VistNsWnp^^^^^^ cap-(n'p)6(N,)7 

L-tl!erapeutic purposes. Therapeutbpurposes may oompm^^ 
, posrtioncontainingsuchcompoundforthemanufacAureofam^^^^^^ 

Lording to the present imrention any disease, diseased condftion or in^^^^ 

of the expression of a coding sequence, either directly or 7^^';^^^^":^^ ^^^^^^ 

[00811 The compound and compositions containing the ^^'^'^^^^ formulations may be administered 
n any f om. Icnown to the one skilled in the art of phamiacy. Such ^^^^^^V^f^I^ll. they are to be 
I almber of ways depending upon whether local -^'-^^'^'^'^^^^ rectal 
.0 treated. Administration may be topical 0"'='"*9 '>P.^*^ "^^^^^^^ intratracheal, 

Hers aqueous, po«i*t or ody bases, thokereis and the like may be necessary or o«h 

parsing aids or binders may be desirable- intrathecal or intraventricular administration may Include sterile 

[00841 Compositions and formulations for parenteral, intrathecal *>[_'"^^*^™, " ^, . ^ limited to, 

[0085] Phamiaceutical compositions of the present f ^"^''>7«^'"'^^^^^^^ Tv^J^'^L?^^^ thai hi- 

IKld oarers » «nely dh*lad soM carter « both. ^^^"^'"^^'^X^^^ acceptable 
calcium, polyamines such as spemiine and spermidme, etc.. (b) ^^^'^^^^^"^^^^^^^ fo salts fom^ed 
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wronic add, and «» »ke; and (d) sate tonnad J''^'™^^ ,„ „; „„d ol diagnoatlc, analysaa. 

srva=rrn,r.==:^p^^^ 
ir:r^srpr;n-rr:rr^"'cZ=^^^ 

identification methods as dfeclosed herein^ ^^nounds is the use as research agents and kits. Preferably. 

[00891 Afurthernon^herapeutlcuseof^nventve^^^ 

suchkhcompfisesatleastonecompoundajcoTd^ngt^^^^^^ 

r00901 Thepresentlnventionisalsobasedonthesurpnsmgfindmginaiiunrao^^^ selective reduction or 

Stowforthespecfte or setec«ve reduction ofnj^^^^^^ 

icnock down of mRN A coding for tumor suppressor(s) TZrSxiou of target molecules Involved In 

tumor suppressorls) is actually Ijiked and thus fo^^^ 

5 said pathways. As will be described In fnoj^deta'' f TilL o27 S Rb Sma^, Smad4. APC. BrcaW. Bcl2. 
such as. e.g.. PTEN. Smad 3. SHIP 2 and p53 ^'^^^^''^•^'[^'^^^ 

caveolin. VHL. menin, Cpan. DAP kinase, are *f f;"y 'T,^^^^^^^^^ a reference. All these elements 

both upstream and downstream elements or ^^^^^'^^''^'^^^^J!'^^^ 
n,aytTusbe investigated under conditions where^^^^^^^^ 
» levelsoratdecreasedlevels. Acondit|onwheretheU^^^^^^^ This may be 

i^rdiruTcor^^^^^^^ 

..ntrnatPH cells or cells which have been treated with one specific or a mix of 
[00911 Such control conditions can be untreated cells or 's wnicn na expression, such as a tunc 

S^r- tT^oferr^e aforementioned a.^^^^^^^ 
otJ. insofarantlsense oligonucleotides, ^^^-vmes^nd RNAima^ 
30 in a target validation process where a ^"PP;^^^^;,^"^ JJ^^^^^^^^^ a target validation method whteh 

target validation also ^^^"' '''--''"^l^ whteh otherwise would not be 

inhibits an Inhibrtor is that by doing so sor^e targete can ^^^^^^^^^ 

?^rr^^«enUf.a«onand,orv.id.^^^^ 

suppressor function. Is possible Using the technical ^^^^'"S °' ^J^J^^^^^ be used as diagnostic tools, 

invention that the various compounds described »'«;«^";°' ^f^^^^^^ science thereby to indicate prt,- 
Accordlngly. a tumor sample maybe -^J^'^^-l^^^^^^^^^^^^ cells)). 
40 penalty for metastatic spread (diagnostic markers (e g. ™' '"""^gn^^^^^^^ may be applicable Is related 

IOO94T Afurmermostpreferradfieldwherethevanous^^^^ J^^^^ 

to genes which are dtffererrtlally expressed "° Jj^^^^^^^^^^^ by loss of tumor suppressors function 

the disease. To identify the pathologK^ally relevant J^^f "^^^^ are perfomied under precisely 

such as. e.g.. PTEN mutation, it Is 

- warrwr.^^^^^^^ 

SSsi Thelnventrvemethodfortheldentficatlonand/orvalidati^^^^^ 

50 inked'to the metastatic effects Involving ^^J^^I^h iL^^^aZ^^^^^^ oi the respective sup- 

is also partlculariy advantageous as a subset °! ''^^^^^^.'^J^^^J^^^^^ molecules responsible for 

pressor such as. e. g.. the PI 3-kinase/PTEN pathway f^Xe J^^^7rSp^Z cells that have lost PTEN 
mediating other Important acBvitles such as in case of ^^^^^^^ "^^^f ^^^^^ because targets which act on 
function. It is important to target this P^rt''^"'^^^^;^^^,^^^^^^^^ effects. In case of the FTEN 
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,nh.bft.on Of .nsunn s.gnaHlng is BK^ to induce — d ^^^^^^^^^^^ ^Lnt^tetrgllri"^^^^ 

solved by using a functional oligonucleot,de(s) wh.ch inhtoit the expression ^^^'^^^^^^ J ^ .^^ ^„ rowth. 

their functional relevance for the n^etastatic pheno^pe. A successjil J^f ^l''^^^^^^^^ ."^er responses rrie- 

suppressor is involved. ^^r.n\\nn tn the state of the art, i . e. the Icnocicout 

[o£961 Withthismethod athand. the d'-^'*^.^;^^ "^^^^.tSSe^^^ knockdown, of 
sysle,^. are thus clearly (^rercome. This residesmthef^ 

tumor suppressor(s) mediated by ^"n<^°"«^»''9«'""'''«"^^^^^ *e knockout 
pressor, can specifically be targeted excluding any posstole »f ^^"^ *J ^e^^^ 
L.imateMnadditlon.illsweBkrK»wn.partlcu.arVwhenrtc^^^^^ 

is not viable and die in utero. On the other hand, hemizygous •"^o^koute sWI I addition, it is 
of tumor suppressor(s) which does not allow for an ""«7*>'g"°"^;;"°^^^^^^^^ neTanSe number of redun- 

also well-known that in the generation of a knockout system due to ^^-^P^^^^^J^^^^^^ However, in the 

dant genes is increased so that only particular ^^JjJ^JS;^'^;^^^^^^ tumor growth, there 

is only applicable to few. specific bto'og'^' systems _ compared to knockout animals. 

[00971 A further advantage of the '"^thods areordmg to he pr^^^ 
resides in the fact that onV by using functional ol.gonucleot.de(s) such as ^^^^^^^ 

5 s^medistinctpathwaysmayactuallybetargetedJtisknownfore^^^^^^ 

function of the tumor suppressor(s) for some time. In case of f-TEN ^^^^^^ore benign state. During this 

syp^essor To Wenllt, the pahologlclly r*»am "'^^^^T^^^^ t^JnZ ur*r precisely 
as, e.g.. PTEN mo«ton. . I. crBcal ^ ^ 

knockdown Vs these small molecules typically ex^^^^ 
50 PTEN,respect-.e^.Suchasmal.mo.«u.^^^^^^^^^ 

8-phenylchromone) is one of several chromone derivatwe sman 5241-5248). It targets the catalytic 

oratories (Indianapolis) as an Uihibitorfor PI ^-'^"'f ^J^'l^^^^t^^^^ in me c^alytte center. In 

subunit of the PI 3-kinase molecule. p110. and functions f ^^.t^S T*^^^^^ aJsense oligonucleotides allows 
contrast to the invariable binding afTinfty of ^^^^^^ t^^J'^^^J^^^^^^ part of the anti- 
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dogs, apes and humans. . ^. . ^i:. Qnecmc for a oarticular/i.e. targeted nucleic aci^^ 

[01M1 AS used herein, a functional ^J'g^""^'^^^^^^^^^ 

such as. e.g.. ^tumorsuppressor encodmg mRNA orhnR^^^^^^^^ ^ certain 

transfection conditions such as described m f J^f^'^^^^^^^^^ reduced expression may result from 

degree, results in a decreased expression of ^^f^^J "^^^^^^ 

bloclcing the access of the translation machtnej o f^. 3^^^" ^^^^^^ or any other mechanism, 

due to the RNase H acf^Hy ^J.^''^ 

tZion a« »,d »V Whe,, a .umo, suppress^ ^ a=«.-ly *«»«0 "»» P-«" » 

U J,s .0 ba ide„ied using the -^"^"S^^^i^^^SX <he "«*od. ««n«n, .he pmsent 

0 I01K7I Other pallways and Ihustargete to terier««da«^^ 

nventlon ma, also ha those ln«,t«d In an, '""^^S'?'/,"^^^^''^ „,„^anl»n undert,ing the abo«- 
lorm part oC some conditions or diseases. Insolar » ,s to ^ Jeargeled l»the methods 

men«Ld diseases andcendltlo™ma,p,»ld^h«to^^^^^ 

cell detachment and signalling general procesMS |^ ,„ ^ ,1^^^ „ ai)atho9enie - condffion 

[Oloq Afurthe,posslbilit,.odellnethela,getb<«d^*l«tMn^^^ 

« „ a dBtlnct biological process as otimed tf»v.. « » »'!^l"lf/"^7Lstem. AccMdlngl,, the target ma, be 

" btrsr;sLTJ^="^:^s=s=^ 

SlorUprei'Sene-hlch^ln^nj^;^^^^ 

K. W.; vogelstein, B.; Science 1996. 260: 1036 - 1037) 9~ ' ^1, „ pmmoting dillerentiatlen). 

" ?S?5;T»:rr'-^eC.^™r suppressor are best -^jSS:"^'^^^^^^ 
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S^ltt^oflDNA code through eff^-^erepalrofDN^^^^^^^^ 

atellite or chromosome instability). Consequenjy^ ^7^1 d Sater" C^on p^disposes to cancer by 
repair ger,es. such as the -HNPCC genes- MSH2 .^"^^^.^^"^^^^^^^^ function will be lost. Resto- 

increasing the DNA mutation rale, thereby increasing ^^'^^^^ *f S'l^'^^^^^^^ gene had already 

ration of ttlefunctlon of a "caretaker- gene would not stop tumor growth rf mutation of a gatekeeper g 

^^T^^e-landscaper-phenon^nonwasnrstdescribedf^^^^^^^^^^ 

n juvinne polyposis syndrome (JPS) wherein the initiating lesions ^^^^^^^^^^^ by modulating 
thi tumor^not in the tumorcells themselves. Landscapertu^^^^ 

^oir4ritisw-^in*esk.,.oftheoneotthea.*atthe— ^ 
Uemonlychanglngthespecifltyoftheexpresslonmodlfyingagent^^^^^^ 

used. By these changes different elements of the pathway '"f ,f .^J*^^^^,'^^^^^ functional oligo- 

. elemente can thus actually be deduced from the overall readou^^d ^^hough other methods 

nucleotide approach as descdbedhe^ln is^^^^^ 

to identify^alidate targets may also be used in such ^ ^^^^^^^ ^ a distinct functional oligonucleotide 

detecting the expression pattern of the expression ^^""J^^^^^^^^^ The methods and techniques 

or any other means to identify/validateatargetBwell-knojto^^^^ 2nd Ed. 

5 required for this comprise RT-PCR (Sambrook. Fntsch. "^^^.^^^^^Jt ^ (V9S) Quantitative monitoring 

1^9. cold spring Harbor Laboratonr Press). DNA-m^^^^^^ 

of gene expression patterns with a complementary DNA mtoroarray. science -s/u, ««» , 

(Sambrook et al., supra). wherein the target is part of a tumor suppressor 

[01151 The methods for the identification and valida ion of a f "J J^^J^^J";^^^^ suppressors as such are 
» elatedpathwayasdlsclosedhereinarefactuallyappteabletoanyn^^^^^^^ PP ^^^^ 

known Tn the art. Some preferred tumor suppresso^ 'T,f™su^^^^^^^ D^-.85(12): 
Bannt E E. Vousden KH. Acth^ation and activmes of the p^^^^^^^^^^^^ 

1813-1823.Thep53tumoursuppressorproteininhlbrtsmahgnant pro^^^^ MDM2 protein, and multlplefomis 

as their ImplKations for cancer therapy. Protein Functions of mammalian genes as revealed 

[01161 Smad3ls.e.g.,descrlbed.nWelr«teinM.YangXDenga 

40 by targeted gene disruption in mice. Cytokine Growth Factor Rev. 2000 Mar Jun,n 

the intracellular mediators of TGF-beta signals. into the functions of this important gene 

[01171 Targeted mutagenesis in mice has yie^^^^^^^^^ 

family. These experiments have shown that Smad2 and of the skeleton. In addition, 

and Lad3 for establishment of the mucosal i^^^e ;««P^^^^^^^ i'lSly T eve^Td members yielded hap- 
45 these experiments have shown the importance ^^^^^^^ .^^^^^^^^ accelerated wound healing 

so Humphries RK. Krystal G. The role of SHIP ui growth factor mduc^ S^"2CntainlSg inosLi phosphatase. SHIP, is 
423-34. The recent^r cloned, hemopoletfc-specifte. s c ^ (SH2)^^^^^^ P ^ ^^^^ ^ 

rapidly gaining prominence as a potential regulator of all P^°f ^^^21'"^^^^^^^^ 

has been shown both in vitro and in vh.o to hydrolyze the 5- P'^f P^f J^T/^^P^^^^ ^ e in d^err^lning 

(Pl-3 4 5-P3). Thus SHIP, and its more widely expressed counterpart. SHIP2, could play a centra 
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8(1);1l.3r Homeostasis .f ™ltlcenuter organisms .s c*oa., *^^^ 

teceplore which art coupM to a conpnx swiai iiaraouu ,„™ ^ ~~DtorlviD5liie kinases lepce- 
requlred bologloal response. The epllemial growth lector ""^^jS In^wW 1 palhcphystologlcal 

sentsho-rk^re^-nom^^ 

in endothelium. Including hyperpermeability. endothelial cell 9^°*J^^^ endothelial cell responses to VPF 

r-.^tiran^er/™^:=cl^^^^^^ 

maintain both specifyty and redundancy in cellular respons^^^^^^ n'^M Set-derived growth factor in human 
[0122] PDGF is. e.g.. described in Wes^enriark B ^^^^^^^'^'^^J^^^^ 

glioma. Glia. 1995 Nov:15(3):257-63. Platelet-denved S^^^^^^^^f ^^^^^^^ which are members 

Lded dimers of A- and B-chains^ PDGF --Pt- ^^^^^ ^^^^^ bX^d-^-ed dimerization. whereby 
of the proteintyrosine kinase family of receptors. The receptorsareac^i^^^^ for signalling molecules, 

the receptors become phosphorylated °" ^^^nVT^rfrn^rtart^^^^^^ ^^^^^^ ^ 

which Inter alia activate the Ras.Raf pathway. PDGF has "^"^^^^.l^^^^ (SSV) is a retroviral ho- 
proper timing of oligodendrocyte differentiation. The v-s.s ^"'^^S^";^^^^^^^ cell surface, 

molog of the B..hain gene, and induces ^--^f-^^^^^^ glioma development. 

SSV induces malignant glioma in experimental ^''"^'^'^^^^ d oma ce«^^^^ Specrfic and nonspecific PDGF 
PDGF and PDGF receptors are frequently coexpressed 9^°^^^^^^ Zt autocrine PDGFis involved 

cells In vivo. i-u^e.t^rT«an rw Platelet-derived qrowth factor and alternative 

*e r-ogen. ^ ch«^ 

splicing: a review. Pathology. 1 ^^'^•^^^J^ f,^ „ oohmeotlde to the pathogenesis of several disease 

potency of platelet-derived growth f actor (P"^^"^ ''f .^"^f J^d tumor cells secrete the 

states Including atherosclerosis and neoplasia In «f *°Vnf A^m«trsoL^^^ exon 6 In PDGF A-chain RNA 
mitogen in one or more of three possible "^^^^^^^ ^wi hoiV that the longer A- 

results in the fomiation of two ^'^/P^'^^^'^J^^^^^^ thit alternative splicing 

chain variant was processed only ^//^"^^.^f .^^^^^^^^^^ The function^ signrffcance of the 

occurs in several cells which express the A-chain '"^'"f^^9^^/^^^^^^ (A194-211) is not precisely dear. Recent 
exon 6 product, a hW b^ic rj,^^^^^^^^^^^ 

findings are summarized which implicate roles ^o;,'^^^ El alternative splicing could play an important 

chain homodimer. nuclear transport signalling. ^"''Jej^nn binding ^^^^^^ ^ V J' 

role in the modulation of the functional properties of the PDGF A-chain variants per se and in me c p 
networic of polypeptide growth factors and cytokines. signalling in breast 

[0124] FGF IS. e.g.. described in Dickson C. Spencer-Dene B Di^" C. F^^^^^ 
. Uncenfibroblaslgrowthfactorsandtheirreceptors.Breas^CancerRes.2^^^^^^^^^^ 

IFgfs (murine). FGFs (human)] constitute a '^^^^l^^^ w^^^^^^^^^ -^^S-"^ ^"^ ^ 

kinase receptors. Fgf signalling has been associated in vitro angiogenic properties, 

togenic responses. In vivo. Fgfs are critical for animal development^ ^^J/^^J^^^^^^^^^ is associated 

Several Fgfs have been Identified as oncogenes in munne ^^"^^^J^^ ^^ZemJ^^ry tumours of MMTV- 

r:;sir:;rTrnrs:?^rro.°^3tro;cs^ 



EP 1325 955 A1 



iO 



15 



the causation of breast disease is uncie^ and J^^^f^^^^^^^ system: molecular mechanisms of 

[01251 TGFbeta is. e.g. described in Topper JN. ^^y^'f"'^^^ Transforming growth factor 

L conU-specifh= growth factor. Trends ^-f a number 

beta-1 is the prototypical member of adassofgrowthfartors^^ hypertension. One of 

of pathophysiologic processes including chron«: vascular d«e8«es ^XZ^^^'^^,^Z\hBX is thought to 
the hal^marics of thisdass of growth factors .sthe ■^'^^^^^ 
arisefrom thefadthalthe eflecte of thesefadors are very d^^^^^^^ 

SSp^adions ofUe fadors on cells and ti^u-^^^^^^^^ tnTph^ S^^tto, (P.) 3-Wnase pathway whteh 
101261 FTEN is anothertumor suppressor which is invohred in *f P^^^J'T^X^^ (tor reviews see. Stein, 
LbL extensively studied in the pastforrts role in^^^^^^^ 

R. C. and Waterfield. M. D. (2000). P13-klnase inhtortion: a target ^^J^'^S J^^'^^^^ phosphoinosltlde 3- 

Vazquez. F. and Sellers. W. R. (2000). The PTENUirnor ^"PP^^°^J|J"1^^"h^"^^^^^ 
Wn^.gn^ing.BiochimBiophys^14^^^^^^^^ 

orlgenesis and metastasis indicating that this tumor ^^"^'^^^^^J^^^,^^^^^^^ 3 wnate pathway has been 

celTproliferation. PTEN Icnock out cells show ^T'^^^f^^^^^^^^f b. and Pandolfi. P. 

chronically induced via adivatedfomis of PI S-'^"^^^ f ' ^"^^^^^^^^^ 19. i»-355. Klippel. A.. 

P. (1998). Pten is essential for embryonic development ^"iJ^^J^PJ"^^^ W. 1^. and Williams. L. T 

Esiobedo. M. A.. Wachowicz. M. S.. Apell G.. ^n^wn. T W^^^^^^ 
i (1998). Adivation d phosphatidylinositol 3-k.nase « J^L^;^ Nagata. S.. Iwasaki.T. Yanagihara. 

r^r.T?oT;c^^^^^^^ 
prrrrmrd^sroS^^^^^^^^^ 

.0 he liinitattons arising from the use of knockout '""•^t^-^^^^^'^^ ^'I'^^^^Kt^^ P (1998). Pten is essential 
ndvable and die In utero ( DiCristofano. A.. Pesce. ^ordon-C^^^^^^ ^ ^^^^ 

foremboronte development andtumoursuppression. Nat Gend^^^^ 

v.. EHa. A. J.. Sasaki. T. del Barco ^arrantes A H». A^^^^^ p^N tumor suppressor 

W. (1998). High cancer susceptibility and embryonic 'f ^'^J^^^'^'^^f^ ""Z^s A Gu. J.. Tamura. M.. Yamada. K. 
« gene in mice. Curr Bid 8. "69-1178.; Podsypan.na. K. E^^^^^^^^^ ,^ ^,3,, 

M.. Cordon^ardo. C. Catoretti. ^ ^^'^J' ^^^^ .^"^ 

neoplasia in multiple organ systems. Proc Nati Acad ^^ ^^^A 9^ 563 15^^^^^^^ ^9 compound In question, are 
whfch are difficult to generate and do nd 1 regular level d PTEN protein 

viable and develop tumors in various organs. The fad that these »^av.ng na ^ ^ 

« exhibit a high suscepffl>i«y for «9 ^^J^^^^^^^^^ s«naBng pathway 

r^rgr^rnCceTrd:^^^^^ 

analysis d the underlying mdecular medianisms. incidence for loss d FTEN fundion, espedally in 

101291 Also, a considerable subsd of human ^^^^^^^^^^ PTEN suppresses 

45 late stage tumois ( Cantley. L. C. and Nee . B. a (^^^^^^^^^^^ Nat, ^cad Sci USA 96, 4240-4245; 

tumor fom^auon by redmlnlng Na^ Cancer Inst 92. 861 -863). Loss 

Ali. I. U. (2000). Gatekeeper for tumor cells. Using the methods 

10130] Another advantage ol the tnethods f"'?"* ^^^^ Z^lt^ o) PTEN lundlon. A subset 

« of these dwrnslream targets (repiMsnhrg elfeflore) o) the PI 31""^^™? y ^ _^ ^ ^ 

regulalon- molecules responsible lor med-,atln9 the metastahc P^»"2^jf ^ „hten act on a paralle. 

^ J",, target th^ pattlcujar ~ Z'^J^^^^^^^^!^^ - " »" 

branch or further upstream in this signalling cascaae are imeiy w wi 
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the P. 3-.dnase/PTEN pathway not only regulates P^^^J- ^^^^^^^^ 
g:tL-.ntrace.lulartratficlcingandinsu.ins-.^^^^^^^^ 

specifically act in the proHferative arm of '^'^^^'^^'^^''''^^^ be required for invasive cell 

activator, or it may as such be regulated by other elements of P«J^^^^^^^ ^ ^^^^^^ deemed as PTEN 

s 10133, Therete^pleofpriorand^b^^^^ 

related pathways in the meaning of ^^''^.f ^"f .."^^^ . j- referred to the following: endometrial cancer, 
the inventive methods. For reasons of '"f ^'^"Sll^d^^S^^^^^^^ hyperplasias. Cowden's syn- 

colorectal carcinomas, gliomas, endometnal f.^^^^'^^^^^^^ breast-ovartan cancer, prostate can- 

drome, hereditary non-polyposis colorectal caranoma. L^Frau^^^^^^ 

20 cer (Ali. I. U.. Joumal of the National Cancer '"f y^^f ' Lora) LeTr^a-macrocephaly diseases in- 

25 R., supra). . „ot M PI 3K activation and actually represents a family of serine-threonine kinases. 

10134] AW is a downstream target of PI-3K acjvation ana «a j v ^ homologue 

Vhls family consists of three isoforms. namely -2 and domain" (PH domain) attheir 

of the retroviral oncogene v-Akt. AW P™»«';« ^"^S,*'^^^^ that cfn be found in a wide variety of 

amino temiinus. PH domains are a conserved J^^^" JPj.f ! P1(3.4.5)P3. resulting in translocation of 

so proteins. The PH domain of Akt can bind with h^h ^^"^^^^ l^^^^ aW When^lvated. Akl phosphorylates 
AWfromthecytosoltothe plasma membraneanda^.^^^^ 

r:r4trn«r=^™^^^^ 

. l^lT^^^'epidermalgrowthfactorlEGnreceptorautocrin^ 

1 has been Led to Invash^e cell S-*^';,-^^ ^r^d an^^^^^^^^^ -^'^'^ 

^s::tr^re:sr^rcb^^ 

processes such as the pp70 SB kinase ''^P^"'*^'^^ ? '"^"f " initiation factor 4E. mTOR function 

connection with any specific tumor suppressor are ^"V ^PP^^^^^,'^"^^ methods according to the present 

tothe particular groups of P^^-^^ -^^^/^^^J^j^^^^^^^^^ process, 
invention and thus provWe an appropnale model for an effe^^e^ 

[0137] Themethodsaccordingtothepresentinventonarealsousefuhns^^^^^ 

50 Iftulsuppressorsandthusallowformimlckingthe^^^^^^ 

soh,ing the time course of the generation of a tumor have never been accessible by 

the direct as well as indirect molecular changes may be realized by the practicing of 

earlier methods whteh only ana^sed and "^^^.^^l or clonal effects or 

the methods according to the present .nvention .s ""'^'^^ff J^^'^^^^^^^^ are transient. Therefore, it does not 

55 induce chromosomal instabilities since n .s ^^Jf^f '^^^^^^^ 

have the typical problems of endpoint studies as ^'^^''^^^^^^^'^X^^ def toient tumors. The 

subset of direct and indirect downstream effectors specf c for in the initial phase of the 
direct effectors are likely to represent the most relevant target molecules, since they aci 
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whbh^ep^esentmo^ethe resuming mmerth^^^^^^^^ 

es. >n summary these downstream development for a defined patient population 
of tumors and of molecules that represent targets f P^'^!^^^^^ targets a defined class of tumors 

receptor autocrine loop which is also ™ ^f^^^^^^ ,oss and/or a disBncl group of patients (e.g. 



15 



20 



25 



30 



35 



40 



or 3 or 4; PTEN/p1 6; PTEN/SHiP-2 f„nrtir,nal oliaonudeotideCs) proven effective in a method accord- 

[0140] It is to be understood that, starting from the ^""j;^"^' ^'g^^^^ This modmcation may be 

UtoWpresentinvention.Uispossibtet^^^^^^^ 

related to the primaiy sequence. l.e *e f ''"f^'^.^J^^^^^ „ capability of the functional oligonucleotide 

nucleic acid. By perfomning this '^"^"^^^ the specificity or for a reduction 

may be both either increased or decreased. T^h« then aHows or ^^^^ an in ^^^^^ ^^j^^^, 

of the specificity of the functiona. °f ""^^"f^.^"'^^^^^^^ even degraded upon RNase H activity or 

oligonucleotide targeted nucleic acid is actually '''^f «J f ^^IJeSc one as described above such modifications 
.y\ny other ^ne^-J- i'^;!^^^^^^^^^ 

may be related to the length of the DNA or me «wm modified, 
nucleotides of the functional oligonucleotide as ^Jn^nfof a candidate compound librae, the library used 

101411 AS far as the invention is related to a -"^^^^^'^^^^ J'^^ or any combination of both 

or such purpose may consist of naturally occurring ^'TP^^^.Sto^^ pritice of said screening method and 
of them. The number of elements contained m such "^.'^^^^^^ advantageous library is a 

may be as little as one to several thousands system. The expression 

cornbinatorial library. Typically the screening '"^^'^J^^f iZogU It has to be acknowledged that an 

system may actually be any of the expression ^V^^^J,^^^^^ '^^'^^^^^^^ as high throughput system. In 
in vitro assay is most suftabie. partteularly in ^^J^^T^^^^^^^ system aSdto analysethe reaction 

principle. Itis possibleto addmorethan Typically, candidate 
of the expression system eitheras a whole or addition of the functional oligonucleotide to 

compounds are tested in succession in ^'^ f^^^XScLaXn!^^^^^ is directed, is actually decreased in 
the expression system the molecule against ^J'^*^ its effect on the pathway fe no longer 

«s concentration or ns '"^^^^^^^^^^ on PI3K acf.rty resulting in the up 

exerted so that, for example in the case of PTEN, ^^^'^^Znts of the pathway in which the tumor suppressor is 
and downregulation. respectively, of other '^^P^""^^^ I^Xe. Lget compounds possibly present 

imrolved. which would nomnally not be absent or presert^^^^^^ 

in the expression system and thus f;^^^^^^^^;^'!^^^^^^^^ candidates or for discriminating 

rr?er:ftC:;:»^^^^ 

pT«l The present Invention fe further illustrated by the figures and examples, wherein 

(e.g. PDGF, EGF, insulin). 
Fig 2 shows the regulation of Pi 3-lcinase activity; 

Show, a Wo««n «». -l-^ *«n, o«goru*«W.. ™n»o*9 *e 



55 Fig. 3 



of P-Alct; 



r«.4 sh«».We«en,b«ana„si.,...«^ng«,eH^«c^9es^,hemRNAbin«n9Pa.o,*e.* 



EP 1 325 955 A1 

sense oligonucleofide; 



Rg.5 



showsaWestem blot analysfeot an experiment where two dmerentantisenseongonuc^^^^^^^^ 
. tot^erlllurther compounds, namely DMSO (D). Ly294002 (Ly) and PD98059 (PD) bemg an .nhlbrtor 



for kinase; 



Fig. 8 B 
20 Fig. 9 



Fig 6 shows a Western blot analysis o1 an experiment wherein different human cell ^^^l^^^^^.^^^ 
^' exposed to antisense oligonucleotide PTEN 53 and a control antlsense ohgonudeolide (GBC). 

10 Rg.7A shows a flow diagram Illustrating the pathway leading to apoptosis; and 

Fig. 7 B showsaWestemblotanalyslsof anexperimentdeslgnedtomonltorthelmpactof PTENdl^^ 
oligonucleotides on UV-induced apoptosis; 
IS Fig. 8 A shows basically the same metabolic pathway as displayed in Rg. 7 A; and 

shows the Westem blot analysis of an experiment designed to monitorthe impact of PTEN directed anti- 
sense oligonucleotides TNF Induced apoptosis; 

shows an oven/iew of signalling and phenotypic changes Induced aftertumor suppression knocked down 
by PTEN directed antlsense oligonucleotides, and more particularly. 

Fig. 9 A shows the schematic pathway involving PDGF-R with PTEN inhibiting PI-3K activfty; 

25 Rg.9B shows the Immunoblot analysis; and 

Rg. 9 C shows the phenotypic analysis; 

Fig. 1 0 A shows a Westem immunoblot analysis comparing the effect of PTEN 48 using chemteally different anti- 

30 sense oligonucleotides; 

Rg. 10B shows micrographs of cells treated with said different antisense oligonucleotides; 

Fig. 11 A shows the incorporation of BrdU by cells treated with various antisense molecules as a measure forthe 
35 entry into the S phase; 

Fig. 11B shows the ratio of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure forthe spedfte inhibition of mRNA expression; 
40 Fig 12 showstheWestemBlotanalysisresullofanexperimentwheretheimpactotantisensemoleculelnduced 
inhibition of PTEN expression on UV-induced apoptosis was studied; 

Fig. 13 shows the stimulated growth of HeLa cells on matrigel upon antisense molecule knock down of PTEN 
expression; 

Rg. 14 Shows the Westem Blot anah^is resutt of an experiment where the ''"P^I^^f f ,7,1;;^^^^ 
fering with pllO expression on signalling induced by endogenous or recombinant PI 3-kinase. 

Rg. 15 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 

50 

Rg. 1 6 shows JAK-1 mRNA knock down relative to actin mRNA; 

Rg. 1 7 shows the basic stnjcture of the third generation antlsense molecule; 

55 Rg. IB shows a Westem Blot analysis result of an experiment where the ''"P^^ 

PTEN expression was compared to the impact of an antisense oligonucleotide specific for PTEN on PTEN 

expression; 
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Fig. 19 shows the dose response of RNAi spedfic for PTEN; 

ng.20 shov.stheWesternBlotanalysisresultofthe1unctionalknockdownofturT,orsuppressorSrr,a 

oligonulceotides modulating signal transduction; 
Fig 21 shows the Western Blot analysis result of the functional knock down of tumor suppressor p16INK4a by 

antisense oligonulceotides modulating signal transduction; and 




ID 



15 



20 



25 



Rg 22 showstheWesterr,BlotanalyslsresuttofthefuncttonalknockdownoTiumor«upp.»»-.-.... -.,-.-Bt«e 

oligonuteeotides modulating signri transducfion; 
10143, ng.1shov.sson,emetabo,.pathwavs.ea.ngtoac^^^^^^^^^ 

purpose as well as a pathway, all starting from the binding J^^^^^^^J^f "^^^^^^^^ or by having 

plways Illustrated may be ^-"P^^^^'^^^^'^J/^^f^l^ ^^^^^^^ pathway which 

a common key molecule (PIK3 and Akt. ^««Pf "'i^^^nSh^^^^^ important kinase In the cRAS 

may be inhibited by the use of Caveolln and 

Lsense oligonucleotides, ribozymes and/or RNA,. '"^'''^^^^^^^ 

(consisting d . regulalont p85 ».d a calajftic p110 '^"^"^^^J^Jn^ PTEN Interteres w* PI 

=rd==:rspr^^^^^^^^ 
rHn^sr^^^^^^ 

LnL. A^total Of three different antisense o^fr^^^-^^^^'^^^^^^^ 

PTEN 57 and PTEN 53 were transfected Into .^^'^^J'^J'^'^^^^^^^^^^ 1 0 cm plates were transfecled 

a randomised sequence (also referred to herein as GBC). '^''^ P^f l^^' ^^^^^ After 48 h cells were 

with 15 or 30 nM of the three different PTEN specific Geneblo« 48 and » a^^^^ 
harvested and the cen extracts were analyzed by imm^^^^^ 

phorylated Akt (P*-Akt) and PTEN as indicated on f "S^'^.^'f;^^^^^^^ to the expression system. 

PTEN was actually no longer present after adm|msjatton °* in phosphorylation of AkL 

Due tothe lack of the inhibltorto PI3K. namely PTEN. the ""^^Jf^f .^^^^^Sl^^e ^^^^ the 
Accordingly, phosphorylated Akt could be detected upon "^j'^! 

negative control (GBC) did not result in S^^J^^'JI^lP^^J^^^^^^ generation of phos- 

pVeN 53. P110 was used as a marker to reflect the toading of each ot the lanes^ 
[0147] Fig. 4 shows a Westem blot analysis investigating «je.^^^^^ 

antisense Oligonucleotide. the corresponding expenment PTO^ K^^^^ 3 23 

a total Of four mismatches were introduced to the part^^^^^^^^^ 'Z Z^J^^' T- ^^^"^ oligonucleotide Is 
nucleotides. Again GBC was u^^^^^^^ 

STdrstrrre^^^^^^ 
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.en«oned in connecfon w.h Rg. 3 ^^J^^^tl^^^^^^^^^^^ 

WesternBIotthatonlytheaddrtionof PTEN53 (de^^^^^ ^ 5^ .e^^^ed m 

;z.o^ri^rrde;^^^^^ 

'dependent on PI3-kinase. In this ^'^^"^^'^^.t^'^fS^^ and PD98059 (PD) being an inhibitor for 

used together with further compoiinds. nameiy DMSO (D). Lv29*ooz^^y^ o„ ^„ucleoUde PTEN 53 in com- 
MEK-iy2ldnase. More particularly. thefl.Bt test was earned o^ 
blnatloneitherwithDMSO.LYorPDThesamee)j«^m^w^^^^ 

mRNA. and ushg GBC as defined above ^ a ^^'^'^j fj^^^^^^^^^ 53. 57 or wiS. GBC for 4B h. 30 min before 

plates were transfected in triplicates wrth 30 50 ^ MEK inhibitor PD98059 (PD) or v«th 

Uthecells were treated withlO^M PI a-lanasein^^^^^^^^ ^ ^^^^^^ ,he right. 

L vehicle DMSO (D). The pc^mons of ^'^I^^^T^EkZ^^ 

PD98059mediated inhibition of MAP kinasephospho^^^^^ ,^ ^^^^^^ ^„ p,3.k,nase 

data entails that the Aid phosphorylation induced by knockdown oi 1 ^ 

acHvation. , , . o^priment wherein different human cell lines (Hela and PC-3) 

101491 Fig. 6 shows a Western blot analyse of an '^^^^^l^^^^^^^, oligonucleotide (GBC). More particu- 
were exposed to antisense o'^^^^^^^Z^Totol^^^ 10cm plates, 

larty. HeU cells (380.000 cells^late) and PC-3 cells ^^'^^^^ QeneBloc 53 or GBC. The cell extracts 

Each cell line was treated for 48 h in dupllc^e ^^P'«^^^^^^^^^^ Akt (P-Akt) as indicated 

were analyzed by immunoblottlngfor the f ^^-^^^TS?^ n^^^ unspeclfic reaction of the secondary 

on the right. The band which '"■'9^«^^\l"^^'*°"^lf positive, administration of PTEN 53 as 

antibody, it can be taken from Fig. 6 that m o^e "^^"/'^/^^'^^^ of PTEN mRNA and in the generation 

5 anantisenseoligonucleotidespecifteforPTENmR^^^^ ^^,,3 pTEN negative 

of phosphorylated Akt due to the preva.I.ng ^^l""^"^^- ^'^^^Z oligonucleotide PTEN 53 or the control 
generate phosphorylated Akt in-espechvet^^^^^ 

antisense oligonucleotide (GBC) Is "sed. The leve^ IhtveHn PTEN-defte^^^^ PC-3 cells, 
slon in HeU cells Is comparable to the ^^'^^"•'jy^'^^^^^^^ JteN knockdown activates the cell's survival pathway 
« [0150] Fig. 7A shows a schematic ^^S^^" '"'^'^J^S '^^^^^^^ through Akt-activatlon. Apoptotic stimuli 

Acth^atlon of the PI3K pathway Interferes ^^^.^f^^^^^f ^^^^^^ whtoh the results of a Western blot 

by the presence of cleaved Caspase 3. that ptpn knockdown interferes with TNF-lnducedapoptosis. 

Sy P?EN specific ar^sense o-lg-^-J^^^^^^^ ^ .LC^prS^^^^^^^ ^ ""9^^°" 
3K activity IS shown which would nom|atty P^.^f^^^'^^^^^^^^^^ experirnent 
45 HeLacellsasamodel8ystemforPTENW+^lte.Rg^9BP^^^^ ^^^^^^^ as 

studying the influence of PTEN speclfte ^"^""^^^^ b^s absent when PTEN-speclflc antisense 

mlsrnalch GeneBlocTM. PTEN is only present in the '^^^^^^ of Akt. indicative of induction 

oligonucleotides are used. The successful '«'°^'^^°*^2rJ!t«dr?a S c shows the growth of the cells In matrigel. 
of ?he signainng pathway. The phenotypte l^^Zl^e cell growth. The cells treated with 

50 Growth on mathgel Is used as a -"[^S^^^^;*"',!^^ In Fig. 90 have a significant growth 
PTEN third generation antisense oligonucleotde ( PTEN eenetJiociivi , 

advantage over the control-treated cells. ^homi«rtni of the third generation antisense molecules 

[01531 The Western Blot in Fig. 10A shows the improved '^'^^"^^^^f^Xf^g ^ells compared to DNA^NA 

Igen chemistry^ allowing for the ^P^'f ^fpT f e^^^^^^^^^ J, .,„,he experiment 

55 chimera as known from the state of the art The ^^^^ ar^er^se^^^^^^ third generation fom, of the second 

differ from each other In that the Atugen ^''^^^'^^^i^^^^^^^^^ designated as PTEN48 which have 

generatlonDNA/RNAchimeraone.Treatmentwrthbotharrt«ense^ 

the same DNA sequence but differ in their chemteal composition, result in tne aown g 
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and in the formation of the phosphoiylated form of AW. knockdown and its biological consequences can 

maybetEdttn. 

Example 1: Materials and methods 

were obtained from Calbiochem. » r itanaki A and Summers. J. (1975). RalcelllineSYI 

[01581 Cell cufture. 3Y1 rat embryo ^'^^^'^^i'^X^ii^^ ^fj^^^^^^^ ^^^^'^^ ^^"^ 

and ite virogenic polyoma- and SV40- transfomied denvatw^. '"^ ^J^y^^ ,50 „g/ml) and strep- 

Dubecco's'modiflLd Eagle medium (°^«^^!^ ^^^J^^^^^^^^^^^ c^te wie obtained 

tomycin (50 ^gMil). The human cervoc ^^"'^^"l^J"'?,^^^^^^^ essential medium Eagle >«ith 

from the American Type Culture Collection (ATCC). "^^a we^^^^^^ 10 %fetal calf serum (FCS). 
. 2mML^utamlne.Earle-sBSS.1rT,Msod,umpy^^^^ 

gentamycin (50 ,xg/ml) and amphotencn "9^0^^^^^ amphotericin (50 ngAnI). 
mcation) containing. 10 %fetal calf semm(CS)g^^^^^ 

[01591 Transfectionswerecarnedou^-n96v^ellor10^^^^^^^^^ Pharmaceuticals, inc.. Boulder, 

lipids such as Oligofectamine. L.pofectarTi.ne ^^rt^ T^'^Jnc^'^S'^^^^ including third generation 

5 CO), or FuGene 6 (Roche) according to the of G;neBloc and lipid in serum- 

antlsensemoiecuies. weretransfectedby addrngpre-fo^^^^^ ,^ ^^^^..^ ,0 

lector co-expressing M-pHO'ER and hygromyan f P^'^fP'^^^^^j!^^ The medium was renewed 

. [o1Tp:lTstabVtransfe.edHeUcellsingrow*medium^ 

!oxide\DMSO) or w.h ^^^^^ ^^^^^^^^^ 

analyzed, the reagents were added In DMSO ai lu jig'mi w w 

mock treated with DMSO. ^ ^ ^ne monoclonal anti-pB5 antibody 

[0162] Antibodies. The murine monoclonal ant -p11 0 antibooy ana interaction of small 

.a ^F,A hive been described (Kiippei. A., f -^^^Jnosftoi'Tki^L^^^^^^ enlyme aLity- i^ol Cell Biol 14. 
domains between the subunits of Pl^^f '^f ^J^^^^;^^^^^^ 
oKTi 9B85 Rabbit oohWJtonal anti-Akt and anti-phospho Akt (S473) amrooows woi c 

S^e^tHnod^,- «*>^»^«"^ ^':^";^rSrS««^ly PI 3-«r,a», 
•01^ Plasmld. ««f GeneBloc. A «cK.r expressing !m '^^^^ "y^^^JTB^ T. W., GiedBn, M. 

A.. Kavanaugh. W. M. and WilBams, L. T. (1998). ficwaaon 01 ' ^ , „ gjo, 5699-5711). It was 

dep.adenlma™,««e™ l^^'^^lllf ^^t^ tTcl^ing sequences «he,eb, the sm««,» of these antlsense 



55 



PTEN48 



iCCCAGCTTTacaguga (SEQ ID No. 34) 
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PTEN 52 

PTEN 53 

PTEN 57 

mm PTEN 52 

mm PTEN 53 

Luciferase 

pi lOalpha 79 

pllOalpha 82 

pllObetaSS 

pll0beta93 

mm pllOalpha 79 

mm pllOalpha 93 ■ 



cuggaucAGAGTCAGTgguguc; 



a(SEQIDNo. 35) 



ucuo 



cuuTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugpcacuGGTCTGTAAuccaggt ((SEQ ID No. 37) 



cuggaugAGACTGAGTgpugai 



ca (SEQ ID No. 38) 



ucuc: 



auuTTCTTTGTGcucacga (SEQ ID No. 39) 



cagaaugTAGCCATCCauccuug (SEQ ID No. 40 
acuccaaAGCCTCTTGcucaguu (SEQ ID No. 41) 
uaccacaCTGCTGAACcagucaa (SEQ ID No. 42) 
caaauucCAGTGGTTCauuccaa (SEQ ID No. 43) 



ggcui 



aacTTCATCTTCcuuccca (SEQ ID No. 44) 



acugi 



caaACCCTGTTGcucacuu (SEQ ID No. 45) 



ggcuaagTTCTTCATCcuugcca (SEQ 



ID No. 46) 



nnlUlnnnNNN^n^lNNNnnnnrm 

GBC 



,.es, S.nl.esesonH..peo.n..e.ac..^^^^^^ 

Vhompson. J.. Belgelman. f Sw-gpen J^A Ito^-s^^^^^^ y^^^ composftions capable of 

modulating gene expression. World '"^IlK^am^ s jj^n of antisense oligonucleotides have 

cals inc.. international Publication Number. WO ^^^^^^ represents inverted deoxy abasias or sUnilar 
thefollowlng schematic structure:cap-(nV7(N)7^n^^^^^^ 

modficationsatbothends;nstandsfor2-0-rmttj,lnb^^^^ he mismatch control oligomers (mm) are 
deoxyribonucleotides (A G. T. 0). The ^J^P^^^^^^^,^^^^^^ 

under1lned.GBClscomposedo^random2-0^eth^^^ ^^^^^ schematic structure: 

nucleotides. GeneBlocs ^VoLTrlHStes phoTpto^^^^^ linked 2--0-methyl ribonucleotides (A G 

RRRnnnnNNNNNNNNNnnnRRRN. ^^.^^^'^^ J^^"?^ ^rep^ phosphorothioate linked deoxyribonucleotides 

U.C):nstandsfor?0.methylribonuc^^^^^^^^ 

(A G T C) GBC is composed of random 2 -o meinyi nuunu 
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mlnescence substrates. i„«,rnf,fa«on of bromodeoxyurldlne. 3Y1 cells plated 

lOlsn Deteimlnatlon of the rate of DNA *yn»este by ^'^'^'^^^T^^^ molecules. After ca. 30h the 
In sJlells at 1600 cells Per-« were transje^ed|,^^^^^^^^ 

cells were stan/ed in DMEM contalnmg 10 mM HEP^S (pH ^ ?S?L^rControl cells were incubated with 5 w/ml 
released into the cell cycle at various time points by addrtion of 1 ^J^™'".^^^^^ ^„ ^^e last 2 h the cells were 
aphldicolin for 1 8 h. After pulse-labeling with 1 0 »JJ ,5^;;°^Xrh^^^w^^^^^^ ^ "^'"9 
Sedand permeabilized.The relative amount of BrdU '^^"^^t^rt^^^ Incorporated BrdU was 

Proliferation ELISA. BrdU (colorimetric) ("^^^'l^^^'^^^S. (Moleclr Devices), 

detected by measuring the absorbance at 405 n^A ^" "^^^^^^ The RNA of cells transfected 

[01681 Detem.ina«on of the relative amounte of "J^A »««^»by ^a^^^^^^ ^^^^^^^^^ 

!„ 96^ells was isolated and purified using ""^i,"^^^^^^ s' prime; CACCGCCAAATT- 

mRNA expression was detected by real me "^-PJ" fl^^^fjf^^^^ (SEQ ID No. 48) andtheTaq- 

TAACTGCAGA (SEQ ID No. ^7). PTEN 3^ P"-^-^^^^^ reaction was carried out 

man probe Fam-TGCACAGTATCCTlTTGAAGACCATAACa^^^ accordingto the manufacturer's 

inSo'landassayedontheABIPRISMTTOOSequer^^ 

instructions underthefollowing conditions: 48''Cfor30min. 95 Cforlomm.To«o y 

and 1 min at 60'C. transfected with GeneBlocs or treated with 200 nWI 

[01691 Assaying cell growth on matrlgel. HeLa ceHs l^l^^^^^^^ (100.000 cells per well) preheated 
i-OHT for 48h. After trypsinlzation the cells were ^^^f^^j'^f^"^^^^ treatmenUor 48 to 72 h pho- 

wlth 250 ^1 matrigel (Becton Dickinson). Af^er ^"^'""'"Sj'l^^!^"? ^^^^^^^^ Axiovert S100 microscope (Zeiss), 
tographs were taken at 5x magnification ^J^- '^-^^^^^^^^ with basement merT*,rane 

Proc Natl Acad Scl USA 89, 9064-9068.) 
proliferating cells 

«» 2nd gene,alon snllsense r«le=ules barel, S'" J^^^^^^ exhM toxic e«ects. In so fa. 

p.o»,.Th.pr«elnl«lolp1^»«cau*rt«s^^^ 

signal of ths patlmay was not allecteii. ™"™'°^„3m AM (also known aa PKB or Bac-protein kinase), a 
weU characterized downstream effector of PI 3-kinase irei,. «w. exoected inhibition of PTEN expression 

PTEN expresston wihout Interfering with ceB proliferation. 

Example 3: Cells treated with antlsense molecules exhibit a nomial entry Into S phase 



even impose toxicrty. 
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ce Is were released into the cell cycle by serum stimulation at vanous time pointe. BrdU added wnneias 
mlXn u'iated cells and Slls that were treated with Aphidicolin for 24 h were ^"^^^ 
dL was analyzed in parallel samples. The rate <>^,^"r ^^^^^^ Ib^h^T^ a ^ong 

the cell cycle normally and continue to proliferate. 

ExanM,.e4:Pho8phorylatIon of AWlsspeeifk^lW induced in responsetod^^ 

pathway in the system disclosed herein is truly ^d«P«"^ of the inhibitor PTEN. 

of reduced PTEN protein expression and activation of its effector. Akt. Cell exiraas were an y y 
for the protein levels of p110, Akt and PTEN. 

expressed in mam™toncellsJhe«*.reaGensBl«targ«».S«s^uen^^^ 

even at a concentration as high as 60 nM (Fig. 3 B). By contrast. ^' 1 1"^'^" r^^^exoc s aaainst PTEN can succes- 
caused an increase in Alct phosphorylation. This set of data '"f 

fully interfere with PTEN expression thereby activating downstream effectors of the PI 3-klnase pathway. 
Examples: AW phosphorylation Induced by third generation antlsense molecules-mediated down regulation 
of PTEN expression Is dependent on PI3-kinase acUvaHon 

,««,, » has been opened »,». Att can be ac«...«i e g. J .«p.ns. » ^'^"^Z^ '"^^^ 
Lhinlsms i^H. H., Fuwoshl, T.. FuW. Y.. 

B. A. and Klldcawa. U. (1999). AcSwton et prMem tease B induced by "g^^^ .^Tae 1143 1 (HMS^Kogan, 
.ecban.™depandeo,and,ndependen.o,pbosphajW^^^^ 

?ended,o.es.^e»,e.,he,^ase^«dph^ho^bs^ 

dependent on the presumed 'inpuf signal, i.e. PI 3-kinase acnvny. J a^neBloc s 53 57 or with GBC. 

GeneBlocs. The results are shown In Rg. 5 3Y1 cells were ^-^htifori^Jziooz t^^^^^^^ PD98059. or 

After 48h incubation the cells were treated with the PI 3-k.nase '"^I'^^^^iJ^a^^^^^^ ^ 

vehicle for the last 30 min before ^^^/^^^J^^^^^^^^ (Fig. 4). This 

TuCserrairnT;^^^^^^^^ 
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and on knock down of the PTEN inhibitory function. 
exa.p.eS:T.ea.^nt,^-ENtH.«..ene^.o„antlsense.o.^^^^^ 

,.B.l H^ocKdownofPTEMexpress.^^^^^^^^^^^^^ 

Afunctional activation of PI ^-l^^^f ^^"i"^'''!;;^^^^^ ^^^'^ 
with the effects of apoptotic stlmui.. '^'^.'^^"^jr^adT^ ASK1 (Delta. S. R.. Brunet. A. and Greenberg. 

stimuli by Int^lbWngpro-apoptotlc 7'^"'^^^"^^^ Sni 13. 2905-2927; Kim. A. H.. Khurslgara. G.. Sun. X.. 
M. E. (1999). Cellular survival: a play in three .®^^°^^^2^hfely regulates apoptosls slgnal-regulatlng tarjase 
Franke. T. F. and Chao. M. V. (2001). Akt phosphoiyl^es^d TO^^^ 
lZ(^llBlol21.893-901)).ltwasp,eviouslyshownthaU 
and that this response can be inhibited by act«,a..on of «^^^^^^ 

G.. Klippel. A. and Weber. M. J. 0997^- An^^P^P^^sS W^^^ J,, light after 48h GeneB oc 

Lpase 3 signal than control GeneBloc treated cells (Rg_12^. J^^^^^™ Q^^eBloc 48 v.as less potent In 



25 



30 



35 



40 



45 



50 



55 



apopiosis. 
tumor cells 

10183, TheeffecfofGeneBk,c.d^dtran^^^^^^^^^^ 

of PTEN function in human tumor cells. To this ^"^ "^^cS^^s a metastatic prostate cancer line which has los 
potently that still expresses P^EN. were compa^d v^rth PC^^^^^^^ P ^^^^^ 3 veral 

PTEN expression. Due to the fact that ^^^^^^J^'^'' X^^^^^ PTEN sequence. HeLa and PC- 

lead GeneBtocs. I. e. third 9en«'^^'°" ^"i^!"^^^^^^^^ control In duplicate samples. After 2 days the 

3 cells were treated in parallel with ^7^^ GeneBhK^^^^ ^^^^^ ^ ,,„,g Auction .n 

cell extracts were analyzed by Wes^^'^-blott.ng^ P^^^^^ ^ extent of GeneBloc 

PTEN protein that was associated with ''^^"i^' '"^^^^^^^^ in FTEN deftelent PC-3 cells whteh 

mediated Akt phosphorylatior. In Hela cete ^^^^/^^^^^^^^^^ treatment had no effect on PC-3 cells, 

exhibit a chronically high degree of Akl Ph«»Ph»^^°"; ^^f_„^7d ^^^^ growth potential in late stage human 
101841 Loss of PTEN function has been correlated f " J^^egslon PTEN suppresses tumor fomiatlon 
'rn^l(Cant,ey.L.C.andNeeKB.G.(199^N^^^^^ 

by restraining the P^osphoinosmde 3-WnaseJ^^^ ^ ^ B61-863). The Intention was 

Gatekeeperfor endometrium: the tumor suppre^^^^^^^^^ in ^.atngel 

totestwhetherGeneBloclnduced reduction ™ expr^ss^»n^^^^ ^ ^ ^^^^^^^ ^ 

HeLa cells do not easily fom, metastases In a n"J« -^"^^^^^ various animal and In vltnj host systems 

Furesz. J. (1985). Heterotransplantation stud es>«*^^^^^ 

J Biol Stand 13. 13-22); and do not grow wejon "f^l^^lfT^xheif respective mismatch controls. After 48h 

types. HeLa cells were transfected on matrigelln 24 wells. HeU^lls 

,n«<ballon to allow for phenotypic act.vat.on the c^^^^j; ^^^^^^ ^^q. were analyzed In parallel. Swrtch.ng 

expressing an Inducible version of acon^^y ^^^Tac'Jc Ictiation of the PI 3-kinase pathway and 

on p110* activity by adding ^-Mrojcytamoxrfen (^^^^ ^^^gel photographs 

anchorage Independent cell growtti as increased potential to form networlc structures 

rfthe cells were taken, cells treated wrthFTENGen^loc^ 
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induced by endogenous or recombinant PI S-klnase 

or activation of signal transduction responses, ttwas '""P^^^"";^ ^^''^"^ft^as «9«'"*^ 
because of theproblemsus.ngantisensetechnolo9.esmert^^^^^^^ 

5::cata^csubunltofP.3^nase Pl10.canlnh^^^^^^^^^ 

p110* molecule in addition to endogenous pllO. Mos***"^^^^^!^ different GeneBlocs 

^Therefore. GeneBlocs against both '^'^^"^^^^^^^f ^^Jf^^^^S^S addition of 40HT after 301,. 
against each Isoform or with the respective mmrnatch P !° ^^^^^^ down expression of en- 

aSd cell extracts were analyzed after 50h. p110 alpha (Rgure 14). 

dogenous p1 1 0aipha as well as the larger recorr^bmant p1 ^^'^^^J^^^^ phosphorylation even though Akt 

Th! inhibL of pllOalpha expression ^^^I^jf ^^^n^tZtd to^^^^^ 
washyperphosphorylatedinie8ponsetop11cr^ad^at.onc^^^^ 

of Aid was as efTicient as the one observed with t^L^^"^^" ^"'^"'^^^ S cTuld not be observed on protein level 
GeneBlocs nor the control GeneBtocs had any ^^^'l^^.^^^^T^ efficlenty reduced mRN A expression in 
Since no suitable antibody was available. H^**^^^'"* Pj^^^^^^^^^ that pHOalpha is the 

"^^^^'^rrrnrcrrhr^^^^^^^ 
, rhtMSfirG^B^^ 

ExanVle 9: Use of intron sequences for mediating a specIHc mRNA Knock down 
.OIBS, Asd-^iosedherelnlthasbeer^u^^^^^^ 

thattheantisensernoleculesareenteringthenudeus^d^^ 

24) is specific for mRNA '"'^'Ifj^S ^^^f^^^^^ a protein tyrosine kinase as described by Modi et al. (Modi. 

[018S] The particular gene .s '^^■\^^^^'%^\''^^ GeneBlocs were transfected in three different concen- 

B. S. et al.; CytogeneL Cell Genete. 69 ^^^^iJ.^J^J "^^^ 
35 trations (200 nM. 100 nM and 50 nWI) into ''f^^^?^^ ^E^IenXc L disclosed herein were used as negative 

21 nucleotides as a random sequence and the '"'^"^1'. ^^^^ (Invltek 96 well kit). A real time PGR 

controls. After 24 h Incubation the RNA was .solrted ^^^^^^f"^^^, rcombinatton with a JAK-1 specific 

(Taq-Man. Applied Btosystem) was pejormed us.ng a^eta-a^ n ^^P';~;j^^^^^^^^ ^nd s nom,alized by beta- 

amplicon set with the primers as specified in Fig. 15. The JAK i mMNM wa m 
40 actin. The results are shown in Rg. 1 6. 

Example 10: Use of RNAI for target validation 

T.,.«,^.p«».»«RN«*..^.or».-r..^.).«h«PTEN.-^beuse..o.»ec*e^, 



sequence: 



so 



5'. cuccuuuuguuucugcuaacg-TT (SEQ.ID.No 56) 
3'-TT-gaggaaaacaaagacgauugc 



specific RNAI and has the following sequence: 



EP1 32S95SA1 



5* cucauuuucuuugugcucacg-TT 
3>.j7-gaguaaaagaaacacgagugc 



effect is more pronounced with higher concentrations of f ^W. This is «n clea^^^^ 

Example 11 : Modulation of signal transduction by functional knoclc down of tumor suppressor Smad3 using 
antisense oligonucleotides 

released into the cell cycle by addition of 10% FCS in ^'^'J'^^'^J^^"^]^'^^ 
function enhances proliferadon and contributes to tumongenesis. 

Examples: Modulaoonof signal transduction by functional knockdownof tumor suppressorplSI^^^ 
antlsenee oligonucleotides 

[0198] This example shows that third generation antisense oligonucleotide (GeneBloc. GB) mediated Icnocic down 

of p1 8lnk4a results In increased Fib phosphorylation. r r r ni f? rb 94^ or its mismatch 

roi991 HeLa cells were transfected In quadruplicate samples with a p16 specific GB (p16 GB 94) "^^^"^ 

Kir P le^-M. — ^ 

phosphoryiaBon/lnactivatlon of Rb by Cdk molecules. 
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10 



15 



Example 13: Modulation of signal transduction by functional knock down of tumor suppressor SHIP2 using 
antisense oligonucleotides 

102011 TOs example sbows that thW geneiaion aWlsense digonucleoOdes (SeneBlocs, GBs) cam. reduced «- 

SSIL^L p^o^hoi^d phosphate^ '""t^j'TJ:::z;Cp^^7^^^.'/^'^ « ^ 

rnMOi SHIPS is a oroDosed tumor suppressor that dephosphoryiates the PI 3-kinase proauci ['^'^ ' . p, 
r«X*=reby gen^ng P,3.4P,. Fo, c»npart»on. PTEN removes .h. 3' p^o^l,«e of *e P, 

SSrKj;SrX«»«»ated,M,*=SHIP2spedmGBs46ard46aswellas*.l,r» 
^„^*«li,» pre SBn«dBtoadln9 control. The pa«cutorMC*« 

forms thereof. 
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SEQUENCE LISTING 



<110> atogenAG 



<120> compounds and methods for the identification and/or validation of a target 
<130> A 19001 EP 



<160> 56 



<170> Patentin version 3.1 



<21C> 1 
<211> 23 
<212> DNA 

<213> Artificia! Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2120L23 



<220> 

<22i> modiffied^base 

<222> (1)..{7) , 
<223> 2'^-methylated RNA-oligonucleotides and phosphodiesler intemuci 

eotide-linked 



<220> 

<221> modlfied^base 

<222> (17)..(23) . ^ . 

<223> Z^ethylated RNA-oligonucleotides and phosphodiester .nternuci 

eotide-linlced 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotlde linked 



EP 1 325 955 A1 



<220> 

<221> miscjeature 

<222> (8)..{16) 

<223> DNA oligonucleotides 



<220> 

<221> misc.feature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked lo an inverted abasic 



<400> 1 

ugaacugcta gcctctggau uug 



<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2430L23 
<220> 

<221> nnodified^base 
<222> (1)..(7) 

<223> 2'-0-methylated RN A oligonucleotides and phosphodiester IntemucI 
eotide-llnked 



<220> 

<221> misc^feature 
<222> (8)..(17) 

<223> phosphorothioate-internucieolide linked 



EP 1 325 955 A1 



<220> 

<22^> mlscjeature 

<222> (8)..(16) 

<223> DN A oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RN A oligonucleotides and phosphodiester intemud 
eotide-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently Hnked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<21^ DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oHgonucleotide tiPTEN2706L23 
<220> 

<221> modified.base 



EP 1 325 955 A1 



<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonudeotides and phosphodiesterintemuci 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorolhioate-intemucleotlde linked 



<220> 

<221> miscjeature 

<222> (8)..{16) 

<223> DN A oligonucleotides 



<220> 

<221> modified_base 
<222> (17).,(23) 

<223> 2'-0.methylated RNA-oligonucleotides and phosphodiester Intemucl 
eotide-linked 



<220> 

<221> rnlsc.feature 
<222> 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently finked to an inverted abasic 



<400> 3 

ggaaacctct cttagccaac ugc 



<210> 4 



EP 1325 955 A1 



<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> anllsen8eoligoniicleofitlehPTEN2991L23 



<220> 

<221> inodified_base 
«:222> (1)..(7) 

<223> Z-O-melhylated RNA oligonucleotide and phosphodiester intemucle 
ofide-tinked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-inlemudeofide linl«d 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0^nethylaled RNA ofigonucleotlde and phosphodiester intemucle 
olide-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalenfly linked to a inverted abasic 



<220> 

<221> miscjeature 



EP1325 955A1 



<222> (23)..(23) 

<223> covalently linked to a inverted abasic 



<400> 4 

uguugcagaa ggttcauucc ugu 



<210> 5 
<211> 23 
<212> DNA 

<213> Art'rficial Sequence 
<220> 

<223> antSsense OHgonucteotlde hPTEN205L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O methylated RNA^Iigonucleoede and phospt»diester-llnked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-lnternucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA ofigonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0 methylated RNA-oligonucleolide and phosphodiester-Bnked 



<220> 



EP1325 955A1 



<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 
<220> 

<221> misc^feature 
<222> (23)..{23) 

<223> covalently linked to an inverted abasic 
<400> 5 

cuuccgagag gagagaacug age 23 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificiai Sequence 
<220> 

<223> antisense oligonucleottde hPTENl683L23 
<220> 

<221> modified.base 
<222> (1).,(7) 

<223> 2*'-0-methyiated RNA-oligonucleotides phosphodlester intemucteoB 
de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



EP 1 325 955 A1 



<220> 

<221> modiried^base 

<222> (17)..(23) . ^ , 

<223> 2'-0-melhylated RNA^BgonudeotidBS phosphodlesler intemudeoti 

de-rmked 



<220> 

<221> miscjeature 
<222> 

<223> covalentiy finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 6 

23 

ccacaaactg aggattgcaa guu 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonudeotide hPTEN2346L23 
<220> 

<221> modified.base 
<222> (1). (7) 

<223> 2'-0-methy.ated RN A oligonucleotides phosphodlesler Intemucleot 
de-finked 



<220> 

<221> miscjeature 



EP 1 325 955 A1 



<222> (8)..(17) 

<223> phosphorothloate-lntemudeottde linked 



<220> 

<221> misc_feature 

<222> (B)..(16) 

<223> DNAoligonudeotides 



<220> 

<221> nu5dified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA oligonucleotides phhosphodiester Intemudeot 
ide-linked 



<220> 

<221> miscjeature 
<222> (1)..{1) 

<223> covatently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abaste 



<:400> 7 

ucugacacaatgtcctauugcca ^ 



<210> 8 

<211> 23 

<212> DNA 

<213> Artificial Sequence 



<:220> 

<223> antlsense ollgonudeotkJe hPTEN1009L23 



EP 1 325 955 A1 



<220> 

<221> modified_base 



<222> (1)..(7) , „ 

<223> Z-O-methylated RNA-oligonucteotldes phosphodlester intemucleotl 



de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemudeotide-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonudeotkJe 



<220> 

<221> modified_base 
<222> (17).. (23) 

<223> Z-O^ethylated RNA-oligonucleatides phosphodiester Internucleoti 
de-linked 



«:220> 

<221> miscjrature 
<222> (1)..(1) 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abaste 



<400> 8 

aaggaggaga gagatggcag aag 



23 



EP1325 955A1 



<210> 9 
<211> 23 
<212> DNA 

<:213> Artificial Sequence 
<220> 

<223> antisense oligonocleotide rPTEN388L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> Z-O-methylated RNA^Jligonucleotides pliosphodlester IntemucleotI 
de-linl(ed 



<220> 

<221> miscjeature 

<222> (8)..{17) 

<223> phosphorothioate-intemucleotide linlied 



<220> 

<221> misc_fiBature 

<222> (8)..(16) 

<223> DNA-oBgonudeotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonudeoHdes phospliodlester intemucleoti 
de-linl(ed 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linlced to an inverted abasic 



EP1325 955A1 



<220> 

<221> miscjeature 
<222> (23)..{23) 

<223> covalently linked to an inverted abasic 



<400> 9 

23 

guccuuuccc agctttacag uga 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1162L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylaled RNA-oligonudeolides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothloate-mtemucleotide linked 



<220> 

<221> miscjeature 

<:222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified„base 
<222> {17)..(23) 

<223> 2'-0-methylated RNA^jligonucleotides phosphodiester internucleoti 



EP1325 955A1 



de-linted 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked t oan Inverted abaslc 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentty linked I oan inverted abasic 



<400> 10 

cuggaucaga gtcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anttsense oligonucleotide rPTEN45L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-mtemucleotide linked 



<220> 



EP1325 955A1 



<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modilied.base 
<222> (17)..(23) 

<223> Z-O-methylaled RNA^IigonucleoBdes phosphodiester intemucleofi 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalenUy linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 11 

ucuccuuttg tttdgcuaa cga 



<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleofide rPTEN1086L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0.melhylated RNA-oligonucIeotides phosphodiester intemucleoti 
de-linked 



EP1325 955 A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-digonudeotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-melhylated RNA-oIigonucleolides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 12 

ugaacugcta gcctctggau uug 



<210> 13 
<211> 23 
<212> DNA 

<213> ArtiTicial Sequence 



EP 1 325 955 A1 



<220> 

<223> antisense oligonucleotide rPTEN1190L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNAK)Ilgonucteotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> {8)..{17) 

<223> phosphorothiate-intemucleotide finlced 



<220> 

<221> miscjeature 

<222> {8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNAroligonucleotides phosphodiester intemucleoti 
de-finked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted al)a5ic 



<220> 

<221> miscjeature 
<222> {23)..(23) 

<223> covalently linked to an inverted abasic 



EP1325 955A1 



<400> 13 

ugcugauctt catcaaaagg uuc 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oBgonucIeofide rPTEN763L23 
<220> 

<221> modified^base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodlester internucleoB 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> {8)..(16) 

<223> DNA-oBgonucleolides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> misc^feature 



EP1325 955A1 



<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..{23) 

<223> covalently linked to an inverted abasic 
<400> 14 

acuuugatgt caccacacac agg 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-Omethylated RNA-oligonudeotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(1B) 

<223> DNA-oligonudeotides 



EP1325 9S5A1 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z'-O^neMatBdRN/^ligonudeolidesphosphodiesterlnlernucteot. 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an Inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> oovalently linked to an inverted abasic 



<400> 15 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anUsense oligonucleotide rPTEN670L23 
<220> 

<221> modified^base 

<222> (1)..(7) , 
<223> 2vamethylaled RNA ofigonucleotides phosphodiester intemucleoU 

de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 



EP 1 325 955 A1 



<223> phosphorothioate-intemucleotide linked 



<220> 

<221> m'lscjeature 

<222> (8)..(16) 

<223> DNA-ofigonucleotides 



<220> 

<22^> modified.base 
<222> (17)..(23) 

<223> 2-0-methylated RN A oligonucleotides phosphodiester internucleoti 
de-finked 



<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently finked to an inverted abasic 
<400> 16 

cuucaccttt agctggcaga cca 

<210> 17 
<211> 23 
<212> DNA 

<213> Artifk:ial Sequence 
<220> 

<223> antlsense oligonucleotide rPTEN576L23 



<220> 



EP1325 955A1 



<221> modified.base 
<222> (1).-(7) 

<:223> 2-0-methylaled RNA-oligonucleotides phosphodiesler InternucleoB 
de-linked 



<220> 

<221> misc.feature 
<222> (8)..(17) 

<223> phosphorolhioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (e)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> modifiBd.base 
<222> {17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 17 

ugccacuggt ctgtaaucca ggt 



23 



EP 1 325 955 A1 



<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense ongonucleotlde rPTEN485L23 
<220> 

<221> modrfied^base 
<:222> (1)..{7) 

<223> 2*-0-methylated RNA-oligonucleotides phosphodiester Intemucleoti 
de-linked 



<220> 

<221> mIscJeatLire 
<222> (8)..(17) 

<223> phosphorothloate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..{16) 

<223> DNA-oligonucleotides 



<220> 

<221> modifled.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oRgonucleotldes phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> {1)..(1) 

<223> covalently finked to an inverted at>asic 



<220> 



EP1 325955A1 



<220> 

<221> miscjeature 
<222> (1)..{1) 

<223> covalently linked to an inverted abasic 



<220? 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 19 

23 

ucgucuucac ttagccauug guc 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN124L23 



<220> 

<221> modified_base 

<222> (1)..(7) , 
<223> Z^methylated RN/^oOgonucleotides phosphodiester intemudeof 

de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotWe linked 



<220> 

<221> miscjeature 



EP1325 9S5A1 



<222> (8)..(16) 

<223> DNA-oligonucleotldes 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodlester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> misc.feature 
<222> (23)..(23) 

<223> covalenMy Hnked to an inverted abasic 



<400> 20 

gucuuuctgc aggaaaucoc aua 

<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleofide rPTEN+388L23 
<220> 

<221> nr«odified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides 



EP1325 955 A1 



<220> 

<221> misc^feature 

<222> (8)..(16) 

<223> DNA-oligonucleofides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2 -O-methylated RNA-oligonudeotides 



<220> 

<221> miscjeature 
<222> (1)..(4) 

<223> phosphorothloateintemucleotide-linked 



<220> 

<221> miscjeature 
<222> (4)..{8) 

<223> phosphodiester-internucleotide-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorolhioate-intemucleotlde-linked 



<220> 

<221> miscjeature 
<222> (17)..(20) 

<223> phosphodiester-intemudeotide linl^ed 



<220> 

<221> misc^feature 
<222> (20)..(23) 

<223> phosphorothioate-internucleotide linked 



EP1325 95SA1 



<220> 

<221> misc.feature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> {23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 21 

gsuscscuuu cccagcttta cagsusgsa 



<210> 22 
<211> 21 
<212> DNA 

<213> Arfificial Sequence 
<220> 

<223> GB72 
<400> 22 

tiggaglcct caacacactc a 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB84 
<400> 23 

acacctcaat ccatgcttct c 



EP1325 955A1 



10 



15 



25 



30 



40 



45 



<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB74 
<400> 24 

alcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB86 
<400> 25 

tcc^aaact dggtgtgtg a ^1 



35 <210> 26 

<211> 21 



<212> DNA 

<213> Artificial Sequence 
<220> 

<:223> GB77 
<400> 26 

tgttgtcctgcltgttaatgc 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 
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10 



15 



<220> 

<223> GB 82 
<400> 27 

aacctgaaac tgtcctgttg g 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

20 <223> GB78 



<400> 28 

actgactgclcattgtcgttg 



21 



21 



25 



<210> 29 
<211> 21 

30 

<212> DNA 



<213> Artificial Sequence 
<220> 



35 

<223> GB83 



<400> 29 

21 

40 ccacttgagg aaaaccacac I 



<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1185. Tag: 
<400> 30 

cagcattaac aagcaggaca aca 
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<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1271. Tag: LWR 
<400> 31 

ccalctacca gggacacaaa gg 22 



<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 28 



<210> 33 . 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> ?-0-methylated RNAK)ligonucleotides phosphodiester internucleoti 
de-linked 
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<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> i*^..#*tKiftate4ntemucleotide linked 



10 <220> 

<221> miscjeature 

<222> {8)..(16) 

<223> DNA-oligonucleotides 

IS 



20 



25 



<220> 

<221> modified.base 

^> zSl'eiylated RNA-ollgonucleotides phosphodiester Intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 



<223> covalently linked to an inverted abasic 



35 



40 



50 



55 



<400> 33 

ucucauutlc ttlgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

45 <213> Artificial Sequence 

<220 

<223> PTEN48 



<220> 

<221> miscjeature 
<222> {1)..(7) 

<223> RNA-ongonudeotides 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNAollgonucleotides 



<400> 34 

guccuuuccc agctttacag uga 

<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-ollgonucleotldes 



<220> 

<221> misc.fealure 

<222> (8)..(16) 

<223> DNA-oligonucleotldes 



<220> 

<221> miscjeature 
<222> (17)..(23) 
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<223> RNA-oligonucleotides 
<400> 35 

cuggaucaga gtcagtggug uca 



<210> 36 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PTEN53 
<220> 

<221> mlscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(1B) 

<223> DNA-oligonudeofides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



45 

<400> 36 

ucuccuuttg tttctgcuaa cga 

50 

<210> 37 
<211> 23 
<212> DNA 

<213> ArtiRcia! Sequence 
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<220> 

<223> PTEN57 
<220> 

<221> misc.feature 

<222> (1)..{7) 

<223> RNA-ofigonudeotides 



IS 



20 



<220> 

<22^> miscjeature 

<222> (8)..(23) 

^223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)423) 

<223> RNA-oilgonucleotides 



30 

<400> 37 

ugccacuggt ctgtaaucca ggl 

35 

<210> 38 
<211> 23 
<212>' ON A 

<213> Artificial Sequence 



45 



<220> 

<223> mmPTEN52 



<220> 

<221> miscjeature 

<222> (1)..{7) 

<:223> RNA-oligonucleotides 



55 



<220> 
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<221> miscjeature 

<222> (B)..(16) 

<223> DNA-ollgonudeotldes 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-ottgonucleotides 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmPTEN53 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonudeotidBS 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleolides 



<220> 

<221> misc^feature 

<222> (17)..(23) 

<223> RNA-ollgonudeotides 
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<400> 39 

ucucauuttc tttgtgcuca cga 

5 

<210> 40 
<211> 23 

10 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Luciferase 
<220> 

<221> miscjeature 

20 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



25 

<220> 

<221> miscjeature 
<222> (8)..(16) 
30 <223> DNA-ongonucleotides 



<220> 

35 

<221> miscjeature 

<222> {17)..(23) 

<223> RNA-oligonudeotides 

40 



<400> 40 

cagaaugtag ccatccaucc uug 

45 



<210> 41 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> p1l0alpha79 
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<220> 

<221> mlscjeature 
<222> (1)..(7) 

<223> RNA-ollgonucleotides 



<220> 

<221> misc.fealure 

<222> {B)..(16) 

<223> DNA-oHgonudeotides 



20 



25 



30 



35 



40 



SO 



ss 



<220> 

<221> misc.feature 

<222> {17)..(23) 

<223> RNA-oiigonucleolides 



<400> 41 

acuccaaagc ctattgcuca guu 



<210> 42 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110a1pha82 



<220> 

45 <221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> misc_feature 

<222> (8)..(16) 

<223> DNA-ollgonucleolides 
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10 



IS 



<220> 

<221> miscjeature 

<222> (17)..{23) 

<223> RNA-digonucleotidcs 



<400> 42 

uaocacactg ctgaaccagu caa 



<210> 43 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



25 <220> 

<223> p110beta88 

<220> 

<221> miscjeature 



20 



35 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
40 <222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



55 



<400> 43 

caaauuccag Iggttcauuc caa 
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<210> 44 

^ <211> 23 

<212> DNA 

<2^Z> Artificial Sequence 

10 <220> 

<223> p110beta93 

<220> 

^5 <221> miscjeature 



20 



25 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
:222> {8)..{16) 
<223> DNA-oligonucleotides 



< 



30 <220> 

<221> miscjeature 
<222> (17)..(23) 
<223> RNA-oligonudeo4ides 



35 



40 



c400> 44 

ggcuaacttc atcttccuuc cca 



<210> 45 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmp110alpha79 
<220> 

<221> miscjeature 
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10 



15 



30 



35 



50 



<222> {1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucieotides 



<220> 

<221> misc.feature 
<222> (17)..(23) 
20 <223> RNA-oligonucleotides 



<40O 45 

^5 acugcaaacc ctgttgcuca cuu 



<210> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> , 

<223> mmp110alpha93 



40 <220> 

<221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 

45 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oIigonucleotides 



55 



<220> 
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<221> miscjeature 

<222> (17)..(23) 

<223> RNA-ollgonucleotldes 



<400> 46 

10 ggcuaagttc ttcatccuug cca 



15 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 5 -primer 



2S <400> 47 

caccgccaaa tttaaclgca ga 



20 



30 



35 



40 



45 



50 



<210> 48 

<211> 24 
<212> DNA 

<213> Artificial Sequence 
<:220> 

<223> PTEN 3'-primer 
<400> 48 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modified^base 

<222> {1)..(1) 
<223> linked to Fam 



<220> 

<221> modified.base 
<222> {31)..(31) 
<223> linked to Tamra 



<400> 49 

tgcacagtat ccttttgaag accataac« a 



<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anlisense oligonudBOtide huPTEN:1686L21 
<220> 

<221>* miscjeature 
<222> (1)..(6) 

<223> 2 -O-methyl ribonucleotide 



<220> 

<221> misc^feature 
<222> {7)..(15) 

<223> phosphorothloate-Hnked deoxyribonudeolide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2'-0-methyl ribonucleotide 
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<220> 

<221> miscfeature 
<222> 

<223> covalenlly linked to an Inverted abasic nucleotide 



<220> 

<221> mlscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 50 

agaccacaaa ctgaggauug c 



<210> 51 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anfisense oligonucleotide huPTEN:1686L21 4MM 
<220> 

<221> mlscjeature 
<222> {1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> mlscjeature 
<222> (7)..(15) 

<223> phosphorothloate-linked deoxyribonucteotide 



<220> 

<221> miscjeature 

<222> {16)..(21) 

<223> Z-O-melhyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked ito an nverled abasic nudeolide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an Inverted abasic nucleotide 



<400> 61 

agacgactaa ctcagcauug c 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotlde 



<220> 

<22i> miscjealure 
<222> (15)..(21) 
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<223> 2'-0-methyl ribonucleotide 



<220> 

<221> rrtscjeateire 
<222> 

<:223> covatently Hnked to an inverted abasic nudeoBde 



<220> 

<221> niscjeature 
<222> (21)..(21) 

<223> covalentty linked to an inverted abasic nucleotide 



<400> 52 

occuuuccag ctttacagug a 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420 L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linlceddeoxyribonucleotlde 



<220> 

<221> miscjeature 
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<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)41) 

<223> covalentty linked to an inverted abasicnudeotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasfc nucleotide 



<400> 53 

Dcguuugcac ctttagagug a 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2 -O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linkeddeoxyribonucleofide 



<220> 

<221> miscjeature 
<222> (16)..{21) 

<223> 2*-0-methyl rit>onucleotide 
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<220> 

<221> miscjFeature 
<222> (1)..(1) 

<223> covalentiy linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently liniied to an inverted abasic nucleotide 



<400> 54 

aagcagcaaa gtcctaagca g 



<210> 55 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antlsense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-Omethyl ribonucleotide 



<220> 

<221> miscjeature 
<222> {7)..(15)- 

<223> phosphorothioate-linked deoxyribonudeotide 



<220> 

<221> misc.feature 
<222> {16)..(21) 
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<223> 2'-0-methyl ribonudeotide 



<220> 

<221> fnisc_feature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> {21)..(21) 

<223> covalently linked to an inverted abaste nucleotide 



<400> 55 

cagaautggg ctgtauuugg u ^1 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> One strand (5- -3') of PTEN specific RNAi 



<400> 56 

23 

cuccuuuugu uucugcuaac gtt 



Claims 



3 The■»mpound«=cordhgtoclrtol«2.^Wl.atu^c«o^..».^|onucleo«d.. 
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antisense oligonucleotide, ribozyme and RNAi. 
5 The compound according to any of claims 1 lo 4 wherein the nucleic acid is a genomic sequence. 
^ e. Theconpoundaccordingtoanyo,claims1to5characteH»dl„tHatthenucle.acidm^^^^^ 
Is coding tor a polypeptide. 

modified Intemudeoside linkage. 

modified sugar moiely. 
sugar moiety. 
20 modified nucleobase. 

25 is a chimeric oligonucleotide. 

14. The compound according to claim 1 3. showing the following structure: 

cap-(np)x(Ng)y(np)j-cap 

30 

Whereby cap represents Inverted deoxy abaslcs or similar modifications 
n represents 2'-0-methyl ribonucleotides; 
N represents phosphorothioate-linked deoxyrlbonucleotides . 
35 subscript p represents phosphodiester linkage, 

subscrlpls representsphosphorothioate linkage, 
subscript x represents an integer from 5 to 7; 
subscript y represents an Integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

canier or diluent. 

■ « «f - npne in a cell or tissue of a mammal . preferably In vitro, comprising 

of the gene Is inliiblted. 

„.„^«=o„..S»=.a,n.,6.w.ersm*.™«™-.i>»*«-'-«=8roup=«.*Hs^"-'^ 

hamsters, monkeys, dogs and cats. 

" - r„r=r rr^xrcr ^^^^^^^ 

oligonucleotide according to any of claims 3 to 14. 
55 19 Amethodfortheidentificationand/orvalldationofatargetcomprisingthefollov^ngstep: 

a) app^ing to an expression system a ^nctlon^ oBgonucleotide wherein the functional oligonucleotide Is 
Specific for PTEN hnRN A,. 
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20. A method for the identification and/or validation of a target comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide Is 
specific for PTEN mRNA. 

21 ThemBthodaccordingtoclalm19or20.whereinthetargetispartofthePl3Kfl^EN^^^^ 

cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 
TatJment and processes signalling through modulation of PI3K activrty. 
tumor suppressors. 

with the eS>rBilon pattern of the expression system under control condrtlons. 

* w M Maim« iq to 27 Wherein a further expression modifying agent is applied to the 

compared to the expression pattern generated upon steps a) and/or b). 
29. The method according to claim 28. wherein the expression modifying agent is a f unctionai oligonucleotide. 
30 Themethodaccordingtoclaun28or29.whe,elntheexpresstonmodlfylngagentlsm^^^^^^ 

a second target, preferably according to any of claims 21 to 26. 

31. The method accordlngto any of Claims 28 to 30. Wherein the secondtarget is dWerent^^ 

40 to any of claims 19 to 30. 

32. Themethod according to claims19to31.wherelnthetargetisthemoiecu.artarget of PT^^ 

acting as a tumor suppressor. 
45 33. Amethodfortheidentlflcationand/orvalldallonof atargetwherelnthetargetlspartof^ 
pathway comprising the following step: 

a) app^lng to an expression system a fun.*tona. o«gonucleo«de whe-ln «;e^^^^^ oligonucleotide . 
specific for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

34.Amethodfortheidentif.cationand/orvalldationofata,getwherBinthetargetis 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
55 spedflc for an mRNA encoding the tumor suppressor. 

or condition selected from the group compnsing glioblastoma, prostate cancer. Dieasi a 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

various growth factors or cytokines. 

37.Thernethodaccordingtoanyotcla.rns33to36.wherelnthetargetisat^^^^^ 
Is selected from the group comprising landscapers. gatekeepers and caretakers. 

with the expression pattem of the expression system under control conditions. 

compared to the expression pattem generated upon steps a) and/or b). 
40. The method according to claim 39. wheraln the expression modifying agent Is a functional oligonucleotide. 

41 The method according to claim 39 or 40. wherein the expression modtfylng agent Is modifying the expression of 
' a second target, preferably a target according to any of claims 21 to 26. 



25 



30 



35 



40 



42. Antisense oligonucleotide selected from the group comprising 
B ugaacugCsT.AsG.C.CT.CTsggauuug B (SEQ ID No. 1) 
B uggacaaC.A.AsG,T.G.T.C.Asaaacccu B (SEQ ID No. 2) 
B ggaaaccT.C.T.CT.T^G.C.caacugc B (SEQ ID No. 3) 
B uguugcaG.A^G.G.T,T.CA.uuccugu B (SEQ ID No. 4) 
B cuuccgaG.A.G.G.A.G.A.O^wugagc B (SEQ JO No. 5) 
B ccacaaaCT,GAG^.A.T,T.gcaaguu B (SEQ ID No. 6) 



B ucuBacaC>WA.T.G.T.CAT.auuBccaB (SEQ ID No. 7) 
B aagsageA.G^G^G.A.T.Gsgcagaag B (SEQ ID No. 8) 



50 



B guccuuuCCC.AsG,C.T.T,T.acaguga B (SEQ ID No. 9) 



55 



B cu; 



,ggaucA.G.A.G.T.C.A.G.T^guguca B (SEQ ID No. 10) 
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B ucuccuuT.T,G,T,T,T,C,T,GsCuaacga B (SEQ ID No. 1 1) 



B ugaacugCTsAsGsCCsTsCsTsBgauuug B (SEQ ID No. 12) 
B ugcugauCT.T,CsA,TsCsAsAsaagguuc B (SEQ ID No. 13) 
B acuuugaT,G,T,C.A.CsCsAsC,acacagg B (SEQ ID No. 14) 
B uggguccT,GsA.GsTsTsGsGsAsggaguag B (SEQ ID No. 15) 
B cuucaccT.T,TsAsG,C,T,G,Gscagacca B (SEQ ED No. 16) 
B ugccacuGsG.TsC,T,GsTsAsAsUCcaggt B (SEQ ID No. 17) 
B ucucuggTsQC.T,TsAsCsT,T,ccccaua B (SEQ ID No. 18) 
B ucgucuuQAsQTsTjAsGsCCsauugguc B (SEQ ID No. 19) 
B gucuuucTsGsCsAsG^GsAsAsAsUCccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic. positions 1 through 7 and positions 17 through 23 are 2'-0-mettTylaled 
ribonucleotides and are phosphodlester -linked, positions 8 through 17 are phosphorothioate hnked. positions 8 
through 16 are desoxynucleotitles, position 17 is a rfconucleotide, 



B gsUsCsCUUuCsCsCsAsGsCsT.TsTsacagsUsgsa B (SEQ ID No. 21) 

whereby 8 stands for inverted abasic. positions 1 through 7 are 2-^-methylated ribonucleotides, positions 8 
through 16 are desoxynucleotkles. positions 17 through 23 are ^-<>'"«*y'«t«l P 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 17 
are phosphorothtoate -linked, positions 1 7 through 20 are phosphodiester- linked, and positions 20ttirough 23 are 
phosphorothtoate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50. also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN:1686L21 4MM). 
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B cccuuuCCAGCrrrAcW B (SEQ ID No 52. rfso rct«^ ,o h«*. » 

huPTEN:1420L21). 

^^GCACCrrTAgagug. (SEQ ID No 53. rrfb^ «■ ber«n .s huPTEN:1420U. 

4MM), 

B ».ci«CAAACr«:T«g..g B (SEQ NO 54. <a« »fW » 

B «ga»TGG<3CrCrA.u«gg« B (SEQ ID No 55. al„ » herein »l.uPTEN taboo). 

«0.e.an,o,«.= »«^..9onu.e.«ea<»»^n,»^«----P°---»-^'»'^ 
1 to 14 in a method according to any of claims 29 to 41 . 

«*™mod,or«,.,e„e™^-,a.unc.,o„..lgon^d..p^»*^,.o,ose.ao,«.o-»«.«"»»a^-»« 
■ preceding claims, comprising the following steps: 

preferably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c) testing thefuncdonal oligonucleotide modttied in step b) on its spec«icityforthemRNA. 
45 The Method according to claim 44. wherein the testing is done in an expression system. 
4e.TheMe«,odaccordingtoc,a^44or45fu^ercon^r.ingthestepofcomparingthesp^^ 

the modified functional ollgonucleoBde. 
«.T^««hodocco^.^»aoyo,=«n»«»4e,^...ln««n»*n.lo*on,».eo«ae,,a„o,^^^ 

according to daim 44. 
suppressor is PTEN. 

scaaomg a ,«.anr o.cand,da« co-npound. io aald exp^salon ^ " "«>- 

S^3na^air««.'agard»l«.««lng««>h.»^^ 

- identifying saud elements. 
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